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PREFACE. 


Theke  ia  one  pleasure  this  leaf  of  my  volume  yearly  affords  me 
vliich  to  me  is  more  grateful  than  any  other  reward  I  can  reap  from 
'^y  many  labours  of  the  year  gone  by — the  right  to  express  my 
wn  heartfelt  good  wishes  to  my  own  many  good  friends.  I  wish 
hem  all  happiness  again,  as  I  hope  to  do  for  many  a  long  year  to 
onie, — even  when  my  faltering  pen  shall  be  nerveless  to  express  it. 

Por  myself,  I  write  somewhat  sadly  mindful  of  many  short-coin- 
iigs.  Goaded  by  my  own  impetuous  wishes,  I  have  sometimes  pro- 
nijscd  more  than  time  and  physical  strength  would  permit  mc  to 
►orform.  This  is  my  regret.  But  these  short-comings  are  my  own. 
•  lie  volume  which  this  number  closes  is  not  less  rich  in  valuable 
nd  novel  articles  than  any  that  have  preceded  it.  Its  pages  and  its 
lates  and  illustrations  are  far  more  numerous — and  last,  not  leasts 
Jy  liat  of  friends  and  contributors  is  larger  and  more  numerous  too. 
0  Professor  Owen,  Mr.  Salter,  Mr.  Davidson,  Mr.  Prestwich,  Mr. 
»^ngelly,  Mr.  Woodward,  Mr.  Hull,  Mr.  Wynne,  Mr.  Drake,  the 
t^v.  Mr.  Symonds,  the  Eev.  Mr.  Fisher,  Mr.  Whitaker,  Dr.  Hector, 
r.  Eoberts,  Mr.  Powrie,  Mr.  Marston,  Mr.  Markham,  the  Eev.  Dr. 
idersou,  Mr.  Macalister,  Mr.  Charles  Moore,  Mr.  Salmon,  Mr.  C. 
•att,  Lt.  Ilutton,  Col.  Nelson,  Admiral  Wauchope,  Mr.  Whiteaves, 
r.  G.  W.  Stow,  Dr.  Eubidge,  Mr.  James  Wyatt,  Mr.  C.  C.  Blake, 
r.  J.  Yates,  Mr.  Seelcy,  Mr.  Plant,  Mr.  Sorby,  Mr.  T.  Eupert 
ncs,  Professor  Eamsav,  mid  Mrs.  Acworth,  my  special  thauk^  WQ 


due,  and  to  mnay  othen  I  would  wish  to  make  pereonal  acknovledg- 
ment  if  space  allowed. 

The  space  devoted  to  correspondence  girea  a  means  of  freely  dis- 
cussing any  important  topic  without  rendering  the  Editor,  or  die 
Magazine,  responsible  for  the  opinions  expressed.  The  beneGdsl  in- 
flueaces  of  the  free  scope  thus  given  to  the  eipreesion  of  opinivn 
must  already  have  become  evident  to  all,  and  the  advantages  of  loiao 
of  the  other  changes  made  in  the  arrangeDient  of  the  Magazine  mast 
likewise  be  apparent. 

Notwithstanding  the  necessity  of  increasing  the  price  in  order  to 
ensure  the  permanent  commercial  stability  of  the  journal,  our  drcn- 
lation  has  materially  increased — a  satisfactory  and  convincing  proof 
of  the  increased  usefulness  of  the  work,  and  the  friendship  of  the 
geological  public  towards  it. 

From  Sir  Boderick  Murchison,  Sir  Charles  Lyell,  and  other  em^ 
nent  geologists,  I  have  received  flattering  encouragement ;  and  it  ii 
wucli  to  be  able  to  say  that  men  of  audi  eminence  regard  with  interest 
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HIGH    AND    LOW    LIFE. 
By  George  E.  Roberts. 

OuE  knowledge   of  the   limits   of  animal   life   have   been  notably 

extended  during  the  year  which  has  just  departed.     Air.  bloAvn  upon 

an  adhesive  surface  by  the  aeroscopc  on  the  summit  of  Etna,  twelve 

thousand  feet  above  the  sea  level,  has  Ixjcn  found  to  contain  large 

quantities  of  Diatomaceaj ;  and  thus  the  presence  of  a  zone  of  life 

has  been  discovered  to  us,  soaring  not  only  above  the  limits  hitherto 

fixed,  but  above  the  range  of  physical   phenomena  in  the  mountain 

itself. 

And  now  the  ocean-depths  have  given  up  a  secret  as  marvellous. 
We  are  taught  that  at  a  depth  below  the  surface  nearly  as  great  as 
the  height  of  the  infusorial  zone  above  it,  animals  as  high  in  the 
Kcalc  of  being  as  starfishes  are  enjoying  life.  The  one  discovery  is  a 
fitting  pendant  to  the  other,  and  yet,  how  great  is  their  difference ! 
In  the  one  ease  the  extreme  rarification  of  the  atmosphere  seemed  to 
otip  notions  to  render  life  impossible ;  in  the  other,  the  enormous 
pressure  of  the  opposite  element,  which  in  the  homes  of  these  star- 
fishes must  amount  to  at  least  a  ton  and  a-half  on  the  squai-e  inch,  is 
^0  greatly  at  variance  with  our  belief,  that  wo  are  confounded  at  the 
^'ory  outset  of  the  inquiry.  The  capability  in  an  animal  so  well 
Jiccnstomcd  to  air  as  the  stai'fish— w^hose  ordinary  domain  is  the  sea- 
beach — to  exist  without  it,  ojid  Us  inherent  power  of  vfitVi&laiidiTv^  «l 
ro£.  jv.  \ 
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presimre  tbat*ivt>nl(l  upon  tlie  Borfacc  grind  a  rock  to  powder,  ira 
Btudics  replete  with  instmction  and  valne — studies  which  caa  be 
turned  to  a  pood  gwilogiciil  account,  and  made  to  bear  reference  to  k 
past  fj'uiia_  as  well  as  to  a  living  one.  I  will  attempt,  therefoie,  to 
give  hi  pbstmet  nf  the  valnable  contribution  to  ow  knowledge  of 
an'iraal  life  in  deep  seft-zoncs,  which  contains  fiie  important  djscomj 
I'flUnde  to  ;*  for  aa  the  pamphlet  is  printed  "  fur  private  circulalion," 
i([,il»  only  attainable  by  tbo  fow.  In  it  the  author  not  only  gives  m 
'Jb  one  view  a  rasiiint'  of  oar  present  data  npon  tlic  Bubject,  bat  a  seriea 
.""of  notoa  which  point,  with  no  uncertain  finger,  to  a  great  eitensioa 
of  (hem. 

Dr.  WaJhcb's  zoological  labours  while  on  duty  entitle  him  to  nnk 
as  no  mean  associate  of  the  great  naturalists  to  whom  be  graoefuHj 
dedicates  bis  notes;  and  the  modest  way  in  which  be  introduKsi 
strong  foundation  for  a  most  imporUmfc  inquiry,  proves  that  he  looh 
upon  scientific  cicperienco 
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fnends  the  iUnstrions  strangers  received  every  courtosj  and  atten- 
iioo.  But,  as  may  be  supposed,  they  were  too  precious  to  be  re- 
turned to  the  deep-sea  home  they  had  left,  even  supposing  they 
could  have  got  there;  so  were  pnt  in  spirits,  and  consigned  to 
an  immortality  they  little  expected.  One  lino  fellow,  who  clung  con- 
TDlsively  to  the  rope,  was  secured  in  situ,  and  is  now  a  '*  lion"  of 
scientific  London. 

"Here,  then,*'  says  our  author,  "is  a  fresh  starting-point  in  the 
natoral  history  of  the  sea.     At  a  depth  of  nearly  two  miles  below 
the  surface,  where  it  is  difficult  to  believe  the  most  attenuated  ray 
of  light  can  penetrate,  we  find  a  highly  organized  species  of  radiate 
uimal  living,  and  evidently   flourishing;    its  red  and  light-pink- 
colonred  tints  as  clear  and  brilliant  as  those  seen  in  its  congeners  who 
live  where  the  sun's  rays  can  jxinctrate  freely.     Difrmns^  in  no  resjiect 
of  internal  anatomy  fhjm  the  species  of  Ojihinnjinfninhnhiting  shallow 
*raJer,  and  evidencing,  by  their  fi*ccdom  of  life  and  action,  that  cir- 
culition  of  sea-water,  digestion,  assimilation,  and  ro])roduction  were 
carried  on  in  their  fi'ames,  unrestricted  by  the  obstacles  enumcmtcd, 
^  addition  to  the  simpler  but  no  less  essential  operations  of  locomo- 
tion and  capture  of  food."     In  the  alimentary  cavity  numerous  Glo- 
w'i/<r'"/i<t -shells  were  found,  more  or  less  fix*cd  from  tlieir  soft  sorcodal 
contents. 

^ow  the  Ophiuridoo,  to  which  division  of  star-fishes  Op^loconiahc- 
ongn,  differ  from  what  are  usually  called  true  star-fishes  of  the  well- 
^own  stellate  or  angular  forms,  by  the  absence  of  protnisilo 
Uckers  as  organs  for  etfecting  motion  ;  the  want  being  in  them  sup- 
plied by  spine-covered  aims,  from  which  they  derive  the  name  of 
'  spinigrada."  They  Jiave  no  power  whatever  of  raising  themselves 
Pom  the  bottom,  or  of  travelling  in  other  fashion  tliaii  as  creeping, 
rawlinjr  animals.  Moreover,  Pi-ofessor  E.  Forbes  lias  told  us  in  his 
Monograph  on  the  British  Starfishes,"  that  the  Ophiuridie  is  a 
acre  local  family  than  starfishes  proper,  and  more  alFected  by 
limatal  causes.     So  that,  though  the  disco veiy  of  any  starfish  under 

be  circumstances  is  wonderful  enough,  the  marvel  is  increased  ten- 

* 

>Id  by  its  being  a  Spinignide  form  ;  for  as  the  point  of  capture 
■as  five  hundred  miles  from  Greenland,  and  two  hundred  and  fifty 
vm  Iceland — Cnpe  VaivwcU  in  the  foniivr,  and  the  "  liliuAc  SkVci?^ 
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rodks  in  the  latter  being  respectively  the  nearest  land — it  is  impoi- 
Bible  they  could  have  been  a  chance  drift,  borne  along  by  a  current 
from  either  country.  "  Tliorefore,"  says  Dr.  Wollich,  "  all  fonnM 
opinion  as  to  the  limit  of  life  in  the  deep  sea  moBt  give  place  to  and 
a  BtortUng  fact.  And  where  one  term  so  highly  organised  has  beoi 
met  with,  it  is  only  reasonable  to  asBume  that  other  correlated  fbnia 
may  also  exist;  and  wc  may  look  forward  to  the  discovery,  tt  m 
very  distant  period,  of  a  new  submarine  fauna,  frequenting  tha 
deeper  fastneHses  of  the  ocean,  which,  wliile  furnishing  a  new  field  of 
research  for  those  who  are  content  to  seek  after  living  noveltiei, 
shall  also  throw  a  gleam  of  light  on  the  geology  and  pal8)ontologf 
of  the  globe." 

Respecting  the  Ghhigerina,  those  minute  Foraminifera  ■whose 
shells  constitute  bo  large  a  pi-oportion  of  the  "  oozy"  deposits  bron^ 
up  by  m.id- Atlantic  soimdings,  one  interesting  subject  of  debatable 
been  set  at  rest  by  Dr.  Wallich's  discoveries.     They  do  exist  ini 
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!)r.  Wallich  introduces  to  science  the  recent  deposit.  Light 
scoveries  of  to-day  is  thus  thrown  backward,  and  thus  finds 
•n  in  analogous  conditions  of  deep-sea  deposits  and  buried 
life  at  a  remote  geological  period,  which  in  turn  aids  us  in 
atiDg  present  life,  and  proves  that  conditions  favourable  to 
lifera-life  could  support  Radiata,  Echinodermata,  and  Mol- 
hich,  could  we  dredge  as  well  as  sound  in  the  deep  Atlantic, 
oubtless  reward  our  search. 

t,  no  companions  to  the  OphloconuB  and  Olohigerinm  have  been 
rom  the  enormous  depth  at  which  these  forms  of  life  exist, 
ring  Serpulu  was  obtained  from  a  sounding  of  six  hundred 
hty  fathoms,  in  conjunction  with  a  living  Spirorbism  Other 
Qelids,  and  two  amphipod  Crustaceans,  were  also  taken  alive 
hundred  and  forty-five  fathoms ;  depths,  be  it  remembered, 
md  any  previously-known  habitat. 

remarkable  phenomena  connected  with  atmospheric  in- 
are  noticed  by  Dr.  Wallich  during  his  cruise,  such  as  the 
entire  ab.sence  of  those  varied  forms  of  animal  life  which 
present  themselves  upon  the  surface,  such  as  Pteropods. 
attributes  to  the  seventy  of  the  past  season,  which  appeared 
exercised  such  an  influence  upon  surface-water  life,  that  even 
iceas  were  scantily  represented.     And  another  matter  worthy 

was  the  scarcity  of  drift- timber,  in  ordinary  years  borne 
f  the  deflection  of  the  Gulf-stream,  and  cast  upon  the  coast 
nland.  This  our  learned  author  advisedly  regards  as  a  proof 
iation  in  the  course  of  the  Gulf-stream  proper,  before  it  was 
ap  and  deflected  by  the  Arctic  current ;  or,  what  is  stiU  more 
;,  tluit  this  year  has  been  marked  by  an  extension  of  the 
nirrent,  suflBciently  great  to  overpower  and  deflect  the  Gnlf- 
bear  down  its  floating  burden  to  other  lands,  and  materially 
le  temperature  of  Northern  Europe. 

sensible  hints  as  to  the  sur\'eying  of  the  sea-bottom  beneath 
ter  are  given  by  our  author  ;  and  he  suggests,  with  a  kindly 
owards  further  investigators,  a  sensible  method  of  procuring 
•cece,  Polycystinea?,  &c.,  from  sea- water,  which  being  quite 
d  likely  to  turn  many  good  things  into  the  hands  of  those 
ly  these  tiny  but  most  important  organisms,  1  am  gVoA  to  m- 
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clndc  in  my  abstract.  When  the  boilers  of  steam-sliips  are  bnsg  i 
cleaned,  procure  portions  of  the  calcareous  deposits  scaled  off  Uh  j 
interior,  and  by  treating  them  in  the  naual  way  with  nitro>mimatig  | 
acid,  Dialomace(Mt-{onns  and  Pulyci/stliia-aiicUa  may  be  detected  ii  ' 
considerable  quantity. 

By  obtaining  these  deposits  from  ships  plying  within  known  limits 
a  series  of  free  floating  Diaiomacece  might  be  secured  which  ToaU 
aETord  good  data  for  tho  ascertainment  of  their  range,  diuLribulia^ 
and  limits.  And  so,  heartUy  thanking  Dr.  Wallich  for  this  cnniib 
of  friendly  feeling,  I  close  his  pamphlet.  The  year  that  has  jott 
departed  has  thrown  no  light  of  equal  importance  on  geological  histot^i 
though  it  has  been  a  very  notable  year  in  geological  science- 
notable  in  the  importonce  of  ita  discoveries,  thoughtfally  made,  ud 
carefully  introduced ;  and  beyond  moasui'O  notable  in  its  crop  of 
theories,  and  in  the  agitations  produced  by  them.  But  of  these  lottar 
"helps  to  knowledge"  we  have  saroly  had  enough.     Dr.  Wallich  lua 
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the  question  was  siinplj  this,  "  What  is  coal  ?"  We  axe  not  going  to 
ry  to  give  a  definition  ;  but  if  we  can  show  onr  young  readers  (and 
here  ore,  we  hope,  a  good  many  of  them)  a  few  of  the  facts  connected 
rith  the  structure,  contents,  mode  of  formation,  &c.,  of  a  coal-field, 
perhaps  we  may  be  able  to  answer  the  formidable  query,  "  What  is 
xnl  ?"  without  calling  in  the  aid  of  counsel,  and  our  fee  is — one 
hillmg.  As  this  is  a  Christmas  lecture  for  our  young  friends,  we 
lope  our  senior  readers  will  not  take  it  amiss  if  elementary  phrases 
lie  introduced,  and  a  few  woodcuts  given  to  illustrate  what  they 
auw  very  well.*  And  perhaps  wo  may  be  allowed  to  speak  in  the 
irst  person  singular ;  it  is  more  conversational. 

First,  then,  where  is  coal  found,  and  how  ?  Of  course  we  all  know 
t  is  a  mineral  substance,  l)edded  deep  in  the  bowels  of  Old  Mother 
Sorth.  And  I  need  not  tell  most  of  you  that  Old  England  has  more 
)f  it  than  any  other  Fjuropean  nation ;  that  she  is  mucli  dependent 
m  it  for  all  her  industry ;  that  it  has  helped  to  make  her  peaceful 
»nquests  over  half  the  world.  And  some  of  you  may  perhaps  know 
iai  she  is  now  so  tired  of  using  it  in  this  way,  that  she  is  going  to 
make  a  present  of  one-half  of  it  to  her  dear  fiiend  France — for  pur- 
poses of  war ! 

A  crlance  at  some  of  the  places  celebraterl  for  coal  will  perhaps  Ije 
tlie  best  way  to  learn  the  mode  of  its  occuiTence.  Let  us  take  for 
instance  a  place  where  they  send  our  best  coals  fmm,  but  where  //  is 
*'  v#»7  to  itcmJ  coah  to.  The  Newcastle  district  is  perhaps,  all  things 
Jonsidereil,  the  richest  in  England.  The  liver  Tync,  rising,  as  many 
iecent  rivers  do,  in  the  pure  air  of  the  Cheviots,  waters  all  the  central 
pjirts  of  Nortlmmberland,  and  entei*s  the  sea  at  T}^lcmouth,  with  far 
^ss  unsullied  punty  than  it  left  the  mountains  with.  It  is  saying 
nucb  for  the  ti-affic  on  its  banks,  that  the  Tyno  is  nearly  as  black  as 
lie  Thames  befoi*c  it  reaches  the  sea.     This  traffic  is  wholly  in  coal. 

The  Tync  cuts  its  way  through  the  very  heart  of  the  coal-field ; 
he  flourishing  towns  of  Hexham,  Gateshead,  and  Newcastle  being 
ome  of  those  which  dot  its  banks,  while  Tynemouth  and  Shields  are 
^  gnuid  ports  for  its  black  produce.  Get  out  your  map  of  Eng- 
ind  if  you  please,  as  we  shall  have  further  occasion  to  refer  to  it. 
k-ud  now  I  think  of  it,  the  little  map,  coloured  by  Sir  Roderick  Mur- 
iiison,  and  published  by  the  Society  for  the  Diffusion  of  Useful 
iiowledge,  is  the  best  we  can  have,  for  it  has  both  map  and  geology 
II  in  one.t 

Well,  we  are  on  the  banks  of  Tyne,  looking  at  the  never-ending 
himneys  and  coal-engines.  The  i-iver  is  full  of  collier-brigs ;  and  at 
le  poi-ts  there  ai'e  the  long  high  jetties  for  embarking  coal,  and  the 
lazing  coke-heaps  on  the  whai'ves,  for  the  black  diamond  is  not  only 
fe  but  light  to  Newcastle. 

•  And  it  must  be  tmdcrstood  that  wc  arc  not  \^om^  over  again  the  same  ground 
•hich  Prof.  Buckman  took  in  the  first  volmuo  of  this  work.  He  was  Bliowing 
8  how  to  Miaruh  for  coal,  thiA  is  for  those  who  know  very  little  about  it. 

t  Stanford's,  Charmg  Cross.    Ptice  58. 
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Last,  not  least,  thero  are  the  iron  fomaceB ;  for  in  England, 
happy  England,  coal  is  always  found  in  company  with  iron — tla 
olgectfl  of  industry  with  the  means  of  employing  industry;  tha 
material,  and  wherewith  to  work  it  np ;  two  of  the  great  civiliwn 
of  mankind  hand  in  hand.  Coal  cannot  live  witliont  iron,  and 
assuredly  iron  cannot  get  on  without  coal. 

I  win  now  just  sketch  the  outlines  of  this  coal-field,  and  yon  cu 
follow  me  on  the  map.  You  eeo  it  is  of  a  long  shape,  skirting  tbe 
sea-board  from  a  point  a  littlo  south  of  Alnwick,  and,  passing  bj 
Morpeti,  it  swells  out  to  its  greatest  width  on  the  Tyne  ;  then  crossa 
the  Derwcntwater,  runs  past  Durham  and  Bishops  Auckland,  till  it 
reaches  the  Tees,  not  so  very  far  from  Barnard  Caatle  and  Rokeby. 
Here  it  sweeps  ronnd  to  the  east,  and  gives  that  classic  re^on  a 
wide  berth,  Scott  would  never  have  thought  of  laying  the  scene  of 
Eokeby  among  barges  and  chimneys  ;  and  I  doubt  whether  Bertram 
would  liave  proposed  to  swim  the  Tees,  had  it  been  choked  with  cmI- 
dust.     The  loves  of  Redmond  and  Matilda,  too — well,  let  that  M8S. 

From  Shields  southward  you  will  perceive  that  the  coal-field  doea 
not  ncluolly  reach  the  sea.  There  is  a  narrow  strip  of  Magnesian 
Limestone  runs  all  along  the  sea  border,  and  the  ntost  familmr  coal- 
ports,  Monkwearmouth,  Sunderland,  Hartlejjool,  are  not  on  the  coaL 
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r  is  laid  beneath  tite  aea.  But  even  that  half  will  show  the 
beda  in  the  aune  order  or  mccession.  .  The  Uouitain  Limestone  is 
%  ^jiw  rook,  sad  fence  most  of  the  high  moorj  gronnd  on  the  weet. 
Mmt  &  bender  tkinnish  has  been  fought  upon  the  he»ther  that 


If.  L-^aitf  BaetttB  I' «  OmI 
1 

fCUBailBniditDiiai  »,  On«anlteiiiii  at 

■flBn^—ndMcMiaitoflri  «,/,f,  1,  oodiMiiu.  orbcda,  llwlwan 
kmhoithlek.  Mid  wlUi  ibifti  nlerdiiR  two,  Uina,  or  mon  of  lliet 
bc;  i,  Hagneuan  LimeMong  ud  Bed  Saudnoue,  unooDTanaabte  on  Uie  Coal-beds. 


men  its  snr&ce ;  and  many  a  bold  moss-trooper  has  ridden  for  dear 
lifeacToaB  the  bogs  that  ornament  this  formation,*  and  the  one  snc- 
Oeding,  viz..  Millstone  Grit. 

It  ahoald  be  noticed  that  the  "  Millstone  Grit"  is  all  or  nearly  all 
nndstone — soraetimea  clayey,  bnt  more  often  hard ;  and  the  lower 

Ei  of  the  coaJ-formation  iteelf  is  nearly  all  sandstone,  with  a  few 
da  of  clay  or  shale.     But  aa  we  rise  higher  in  the  beds,  the  clay 
grows  more  and  more,  the  aandatone  stiD  being  present  in  largo 

Cintity,  till  shale,  as  it  is  called,  often  makes  up  the  chief  part  of 
beda.  Under  every  seam  of  coal,  with  scarcely  an  exception,  lies 
ibed  of  what  is  called  fire-clay,  a  rather  hard  clay,  which  maltea 
excellent  linings  for  stoTCB  and  fumscea,  and  which  besides  is  used 
fcr  craciblea  and  other  purposes.  Of  this  clay  more  by-and-bye, 
vbeii  we  come  to  apeak  of  how  coal  is  formed. 


And  now  it  will  be  seen  from  onr  diagram,  and  from  what  has 

•  "He  rode  a  eniall  bnt  hardy  nag, 
Ttiat  o'er  »  bog— from  hag  to  htg — 
Coald  bound  Uko  any  BUbope  ttag." 
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been  said,  that  coal  is  always  found  in  layers  and  beds,  not  in  veini, 
as  metals  are.  If  yon  compare  tbe  following  sketch  of  a  mining 
country  with  the  coal-field  above  given,  yon  will  see  the  difference  »X 
once.  This  difference  is  of  the  greatest  importance  in  mining  tot 
coal,  as  we  shall  see  by-and-bye,  bat  we  most  not  wander  &om  onr 
point  at  present. 

I  have  only  run  over  one  of  the  coal-fields  of  Britain  yet,  uid  not 
quite  the  largest.  There  is  the  Whitehaven  coal-field,  which  sup- 
plies all  Lancashire,  and  which  has  galleries  far  beneath  the  set. 
The  great  Yorkshire  coal-field  is  one  of  oar  bnsiest  mannfactnring 
districts.  We  may  well  say  that,  when  we  remember  that  Bradford, 
Leeds,  and  Halifax  are  the  very  heart  of  the  cloth  trade.  This  im- 
portant field  runs  down  in  a  long  strip  to  Nottinghamshire,  passing 
by  Doncaater  and  Mansfield.  It  includes  nearly  one  thoasand  squan 
miles,  and  it  is  really  larger  than  this,  for  they  have  been  trying  of 
late  to  find  coal  beneath  the  Magnesian  Limestone  to  the  east  of  it 
The  Doke  of  Newcastle  has  lately  sunk  shafts,  and  profitably  too, 
through  the  limestone  and  the  red  rock  beneath,  and  then  pierced 
the  coal,  and  got  plenty  of  it. 

Now  the  Yorkshire  coal-field  mna  down  (see  the  map)  all  the 
eastern  side  of  Derbyshire,  outside  the  Mountain  Limestone  of  that 
beautiful  tract.     On  its  west  aide  runs  the  Lancashire  coal  befim- 


SALTEB — ^A  CIIBISTBIAS   LECTCBK   ON  COAL.  11 

e  ahmya  kept  waitmg  at  the  Llangollen  Boad  Station),  to  tnm  for 
while  and  look  over  this  hnsy  coal-field  perched  hi^h  on  its  lime- 
one  teiTaoe.  Don*t  give  all  your  attention  to  the  mountains,  hut 
link  of  the  lahoor  that  is  going  on  around  vou,  amid  those  hundred 
limneys  and  in  that  dingy  atmosphere ;  and  reflect,  too  that  the  pic- 
iresqiie  soenexy  on  your  left  is,  like  much  else  that  is  heautiAil,  only 
nr  hcHiday  wear,  while  the  hard  work  on  your  right  is  the  true  con- 
ition  of  onr  life  if  we  would  attain  the  useful. 

Then  if  we  take  the  train  to  Bristol,  we  shall  find  another  small 
ut  productive  coal-field,  thoroughly  well  worked,  and  for  its  area 
eiy  rich.  It  has  heen  computed  to  contain  six  thousand  millions  of 
DOS.  If  they  could  only  get  it  all !  It  supplies  one  and  a-quarter 
millions  aunuaJly.  Across  the  Severn  is  the  Forest  of  Dean,  an  oval 
aasB  of  high  ground,  rich  in  coal  and  iron.  It  was  one  of  the  earliest 
tlaoea  where  iron  was  worked ;  and  the  old  rude  furnaces  are  still 
KyanJonaTly  discovered.  There  are  twenty  to  thirty  seams  of  coal 
lere ;  and  if  you  want  to  see  what  a  coal-field  really  is,  on  a  small 
icale,  look  at  the  model  hy  Sopwith  of  this  district.  It  is  in  the 
tfnseum  of  Practical  Greology,  Jermyn-street ;  and  you  may  know 
nore  about  a  coal-field  in  an  hour  by  consulting  it  than  by  reading 
:hi8  lecture  for  double  the  time. 

Now  we  are  near  the  great  South  Wales  coal-field,  or  coal-basin, 
IS  it  is  better  called ;  a  mighty  moimtain  mass  that  runs  for  seventy 
miles  from  Monmouth  to  Pembroke.  Across  its  width,  fix)m  Swan- 
i^ea  to  Merthyr,  it  measures  foil  twenty-five  miles.  Its  area  is  com- 
pnted  at  one  thousand  nine  hundred  and  forty- five  square  miles,  and 
its  production  is  enormous.  Nearly  all  our  steam-coals  come  from 
thence ;  and  there  it  is  that  those  wonderful  fdmace-coals,  called 
inthracite,  are  found.  If  you  draw  a  line  across  the  field  from  north 
to  south — firom  Swansea  to  Merthyr — ^you  will  find  that  all  on  the 
irest  side  is  anthracite,  or  stone-coal,  and  all  on  the  east  bituminous, 
JT  caking  coal* — very  nearly  so.  There  are,  of  course,  some  excep- 
tions to  this  remarkable  rule,  for  which  I  really  can  give  you  no  good 
netason.  It  is  supposed  that  deep-seated  volcanic  matter  has  acted 
tm  the  western  half;  but  we  see  no  trace  on  the  surface  of  this.  The 
Gict  is  certain,  nevertheless,  and  a  very  curious  fact  it  is.  Those  who 
have  had  occasion  to  travel  along  the  network  of  railways  which  run 
unong  these  hills  will  know  that  the  coal  crops  out,  as  it  is  termed 
(that  is,  shows  itself),  along  the  sides  of  the  hill  in  seams.  It  does 
act  hide  itself  here  in  deep  underground  workings,  but  is  sometimes 
e^en  wrought  out  in  the  face  of  day  as  a  quarry,  more  often  obtained 
by  levels  into  the  heart  of  the  mountain,  in  the  way  they  work  for 
metals.  And  they  have  such  abundance  of  water-power,  that  when 
compelled  to  raise  coal  from  greater  depths,  they  can  often  employ 
what  are  called  lifts,  or  balances  (cisterns  which  are  alternately  filled 
with  water  or  coal),  and  so  make  the  water  itself  lift  the  coal  out. 

•  For  an  excellent  short  description  of  this  field  by  Dr.  G.  P.  Bovan,  the  reader 
nay  turn  to  vol  I.  of  this  work,  p.  I2(y,  Sic. 
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Add  to  all  theEe  natnral  advantageB  a  very  ^Keg6  enpply  of  ooal  im- 
portant  for  Government  use,  some  veij  intelligent  m&atorB  uid  ovr^ 
Beers,  cheap  laboor,  and  easy  acceea  along  the  valleys*  to  the  poita, 
and  you  wiU  not  wander  that  Soath  Wales  ehonld  be  proaperoos. 
There  is  an  Institute  for  Eiigincera  specially  for  this  coal-field ;  aad 
be  mast  be  a  second-rate  man  wbo  cannot  realize  his  £800  or  £1,000 
a-year  at  feast  by  the  charge  uf  it  tiet  (if  "uilis,  ^Imiy  lA  the  owuera 
are  esti-emely  wealthy,  and  hospitable  too.  And  somewhere  on  the 
northern  crop  I  visited  a  friend,  wbo  is  at  once  magistrate  of  his  dis- 
trict, lieutenant  of  a  rifle  corps,  Burgeon  of  a  large  work,  organist, 
lecturer,  &  good  geologist,  and  a  kind  man. 

The  north  and  south  borders  are  called  respectively  the  north  and 
south  crops,  Alonff  the  northern  edge  the  strata  he  pretty  flat,  at 
gently  inclined.  They  rest  upon  the  tefrace  of  Millstone  Grit  and 
the  Mountain  Limestone  precipices  overhanging  the  red  sandstone 
country  of  Crickhowel  and  Abergavenny. 

Ou  the  southern  crop  the  bedp  of  rock  lie  at  a  steep  angle,  and 
again  from  beneath  them  conio  out  the  Millstone  Grit  aud  Mountain 
Limestone  of  Oiwieh  and  the  Mumbles;  or,  furtlier  west,  the  great 
limestone  cliSs  of  Tenby,  which  of  all  places  is  the  place  to  study 
"  'a  Limestone,  Old  Red  Sajidatone,  and  contorted  coal-strala. 

foal-field  in   Britain,  but  a  poor  one,  the  cull 
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»t  Dnngaimcm,  and  in  Clare  and  Kilkenny ;  bat  the  beds  are  so  poor 
in  ooal,  and  tbe  jprodnce  altogether  is  so  very  small.  It  wonld 
almost  seem  as  if  Providence  had  made  amends  for  the  scanty  sup- 
ply, and  indicated  the  direction  Ireland's  indnstiy  shonld  take,  by 
covering  her  fertile  limestone  plains  with  the  ezhanstless  peat.  Peat 
is  the  Irishman's  friend,  and  like  the  seal  to  the  Ghreenlander,  sup- 
plies him  widi  light,  warmth,  and  even  building-materials ;  and  now 
they  are  mamifactnring  peat^  it  will  be  meat  and  drink  to  the  Irish 
peasant. 

We  have  seen  how  coal  is  found,  and  where  in  Britain ;  how  it  lies 
there  in  beds  or  basins,  not  in  veins  or  bunches ;  how  it  occurs 
mainly  in  the  great  Paledozoic  formation,  above  or  about  the  geologic 
place  of  the  Mountain  Limestone.  And  this  is  true  for  nearly  all 
of  Europe,  and  of  the  mighty  coal-fields  of  America.  But  it  is  not 
the  ease  over  the  whole  world.  Even  in  our  own  countiy  there  are 
coal-beds  in  our  oolite  rocks,  above  even  the  New  Bed  Sandstone ; 
and  in  Yorkshire  these  rocks  are  neither  few  nor  barren. 

This  "  oolitic"  coal  is  the  common  coal  of  Virginia,  in  the  United 
States.  A  similar  coal  forms  our  staple  supply  in  the  East  Indies. 
We  have  oolitic  coal  at  Natal  and  aJong  a  great  part  of  southern 
Africa.  Australia  is  supplied  with  oolitic  coal.  Wherever  English- 
men found  a  colony,  there  is  coal ;  but  it  is  not  all  of  the  same  age. 
Borneo  is  not  yet  ours,  but  there  is  coal. 

And  there  is  tertiary  coal.  Our  own  little  coal-field  at  Bovey 
Tracey,  Devonshire,  is  a  miniature  representative  of  much  larger 
brown-coal  fields  in  Germany.  The  Miocene  coal  of  the  Rhine  is 
Httle  better  than  a  fossil  peat ; — sticks,  and  leaves,  and  fruits,  and  here 
and  there  an  insect,  a  fish,  a  frog,  are  found  in  this  freshwater  coal. 
If  a  fox  got  drowned  in  these  old  swamps,  he,  too,  turns  up  as  coal 
for  German  firesides.  Nothing  comes  amiss.  Some  varieties  of  this 
tertiary  coal  are  little  else  than  pond  confervaB  matted  close  together, 
and  layers  of  such  like  peaty  matter  form  the  dysoile,  or  "  paper  coal." 

So  there  is  every  transition  in  mineral  composition  from  the  peat 
bog  to  the  coal-bed ;  and  it  is  not  anticipating  our  next  lecture  to 
say  that  all  coal,  of  whatever  kind  or  value,  is  vegetable  produce. 
It  would  be  out  of  place  to  doubt  that  our  youngest  readers  know 
this  fjBWjt ;  what  we  propose  to  do  next  time  is  to  give  a  short  account 
of  the  methods  of  extracting  these  precious  black  diamonds ;  to  show 
what  kinds  of  vegetables  produced  our  great  coal-fields  ;  and  to  dis- 
cuss briefly  the  Suable  services  we  receive  from  "  Coal." 

(To  be  coiUinued.) 
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RESEARCHES    OK    PSEUDOM  ORPHS. 

Bt  M.  Delesse. 

Translated  from  the  "Annales  des  Mines"*  by  H.  C.  Silkon,  F.G.S. 

(Cemtintied  from,  pa^e  453,  vol.  iii.) 

Pseudomorphism. 

When  a  mineTal  preaents  itself  under  a  form  which  does  cot  belong 
to  it,  there  is  then  what  I  shall  call  pgeudoituyrjihitm. 

The  substance  from  which  the  mineral  borrows  its  form  may  be  of 
any  kind — inorganic  or  even  organic.  It  is  called  original  or  pKO- 
ihnwrphosed,  wBUe  the  mineral  which  replaces  it  is  called  jjgemfci- 

Pseudomorphism  by  aUemtion  is  that  in  which  the  pseadomorpbic 
mineral  still  contains  the  elements  of  the  original  substance.  Psen- 
dumorphism  by  displacmnent  is  that  in  which  thia  is  not  the  case. 
r  to  understand  the  difference  which  esiats  between  these  two 
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ibstance,  orgaiiic  or  inorganic,  with  the  mineral  which  has  replaced 
,  permits  ns  immediately  to  recognize  and  understand  its  metamor- 
lism ;  moreoyer,  as  the  minerals  and  organic  bodies  have  a  gene- 
Ily  oonstant  £:>rm  and  oompositiony  their  metamorphism  may  be 
och  more  aocnrately  defined  than  that  of  rocks. 
The  principal  researches  in  psendomorphism  are  due  to  Werner, 
any,  Mohs,  Langrebe,  Freiedeben,  Blum,  Breithanpt,  Haidinger, 
itscherlisch,  SiUem,  C.  F,  Nanmann,  Or.  Bishof,  Gr.  Bose,  Hans- 
ann,  Dana,  Phillips,  Elenngott,  Scheerer,  Ranmielsberg,  Plattner, 
euss,  Hermann  and  Antoine  MuUer,  L^nhard,  Zippe,  Qnenstedt, 
locker.  Yon  Dechen,  Snckow,  l^oggerath,  W.  Stein,  Foetterle, 
sacchi,  Delafosse,  Desdoizeanx,  Both,  Wiser,  Yon  Zepharoyich, 
anck,  Tamnaw,  De  Gamall,  C.  Yon  Hauer,  Foster,  Whitney,  Jack- 
>n.  Fowler,  Websky,  G.  Brash,  Smith,  Shepard,  Bronn,  Vinkler, 
olger,  Hessel,  Oppe,  Fr.  Sandberger,  Diefienbach,  Schiiler,  Gredner, 
ntberlet.  Dauber,  Beck,  Carins,  Greg,  W.  Or.  Lettsom,  Fox,  Soch* 
ag,  Yeibye,  Forchhammer,  Yon  Rath,  Kjerolf,  Yon  Bichthofen, 
ergens,  Richter,  GHrard,  Jensch,  Heffi^r.* 

Dijfflcidties    of  dUting'uisJung    hetween    Unvelopmeiii    and    PseuJv 
oijfhisni, — Before  summing  up  the  observed  facts,  it  seems  to  me 
Kjessary  to  call  special  attention  to  certain  deceptive  appearances 
pseudomorphism . 

In  the  first  place,  when  two  minerals  envelope  each  other,  if  the 
iveloped  mineral  is  completely  destroyed  and  has  disappeared,  the 
iveloping  mineral  may  easily  retain  its  form ;  there  is  then  pro- 
iced  a  special  metamorphism  which  arises  from  an  incrustation, 
id  which  is  visibly  connected,  in  the  most  intimate  manner,  with 
ivelopment.  Now  it  sometimes  happens  that  one  mineral  is  sur- 
»anded  by  another  which  results  from  its  alteration,  which  is 
ipecially  what  we  observe  in  anhydrite  and  gypsum.  Certain 
ineralogists  have  conversely  presumed  from  this,  that  when  two 
inerals  envelope  each  other,  the  one  results  from  the  pseudomor- 
lism  of  the  other.  This  may  certainly  be  the  ease  sometimes,  but 
B  may  soon  easily  discover  that  it  is  not  what  occurs  most  usually. 
Moreover,  when  a  mineral  is  crystallized,  it  frequently  envelopes  a 
jry  notable  proportion  of  another  mineral.  The  dominant  mineral 
not  even  that  which  gives  to  the  mineral  its  crystalline  form ;  and 
}nerally  it  has  been  considered  as  pseudomorphic.  Is  there  here, 
len,  an  envelopment ;  or,  on  the  contrary,  pseudomorphism  ?  The 
»lution  of  this  question  presents,  as  we  shall  see,  very  great  difficul- 


•  Tho  publications  rolativo  to  psendomorphism  have  been  so  multiplied  of  lato 
sirs,  that  it  was  necessary  to  renounce  giving  a  list  of  them  here.  They  are  to 
!  found  specially  in  the  various  publications  of  Germany,  particularly  tho 
Neues  Jahrbuch"  of  Lconhard  and  Bronn  ;  "  Jahresbricht"  of  J.  Liebig,  Hor- 
ann  Kopp,  and  Will ;  "  Zoitschrift  der  Deutschen  Geologischen  Gesellschaft ;" 
Poggendorf  Annalen ;"  &c.  Besides,  they  have  been  summed  up  in  the  classical 
urks  of  9.  BJnm,  C.  F.  Naunmnu,  HaiiUnger,  G.  Bischof,  Dana,  'Keuug^il)  &e. 
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ties ;  and  in  order  to  solve  them  we  miut,  in.  the  first  place,  seek  ta 
ascertain  how  envelopment  is  produced. 

When  a  mineral  ctystaJlizea,  the  Bxibstance  which  it  enYdiapa 
remains  sometimeB  amorphons.      This,  for  example,  is  what  tuei 

flacB  in  the  sand  which  is  fonnd  in  the  rhombohedrons  of  calcite  &om 
'ontaineblean.  It  is  the  same  with  mAcle,  (tmdalusite,)  which, 
according  to  M.  Dnrocher,  has  retained  a  part  of  the  sclust  in  the 
midst  of  which  it  formed.  Bat  the  mineral  enveloped  in  another 
which  is  crystallized,  has  most  freqaently  been  cryetallised  itself.  If 
we  consider  two  minerals  in  those  conditions,  we  must  diHtingaieh  tha 
case  in  which  their  ciystals  are  independent,  and  that  in  which  thej 
are  symmetrically  arranged. 

1st,  Envelopment  urithout  Symmetrical  Arrangement. — The  first  caw 
is  the  simplest  and  also  the  most  frequent.  tienersIlT,  when  two 
crystallized  minerals  envelope  each  other,  their  crystais  have  any 
direction  with  regard  to  one  another,  and  are  independent. 

Thus  magnetite  in  hornblende,  chlorite  in  calcite,  mica  in  angite, 
in  hornblende,  in  orthoclaee,  and  in  the  felspars,  are  most  freqncntly 
in  crystals  completely  independent  ol  the  minerals  in  which  they  have 
formed  themselveB. 
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circomstance  which  should  snrprise  us,  for  kyanite  is  found  especially 
in  rocks  which  are  very  rich  in  mica ;  moreover,  the  mica  which 
penetrates  it  is  completely  identical  with  that  of  the  mica-schist  in 
which  it  is  formed.  It  is,  therefore,  very  plain  that  the  mica  and  the 
kyftnite  were  crystallized  simoltaneonsly,  and  at  the  same  time  as  the 
rock  which  incloses  them. 

The  same  remark  applies  to  andalnsite,  to  chiastolite,  to  stanrolite, 
to  hornblende,  to  angite,  &c.,  which  are  often  more  or  less  penetrated 
by  the  micas.  In  the  very  numerous  specimens  I  have  examined, 
the  various  minerals  were  not  pseudomorphosed ;  they  simply  en- 
veloped the  micas,  which  were  identical  with  those  of  the  rocks  in 
which  they  were  formed. 

The  laiqgely  lamellar  chlorite,  which  in  chlorite-schist  envelopes 
and  penetrates,  often  in  the  most  intimate  manner,  crystals  of  mag- 
netite, and  which  does  not  differ  from  that  which  constitutes  the 
cUoritic  schist  itself,  does  not  seem  to  me  to  result  any  the  more  from 
a  pseudomorphism. 

I  am  inclined  to  believe  that  it  will  be  necessary  to  make  pretty 
numerous  suppressions  among  the  minerals  which  are  regarded  as 
pseudomorphic,  and  particularly  among  the  silicates.  The  only 
pseudomorphic  which  should  be  retained  are  those  which  take  the 
form  of  another,  and  which  are,  besides,  susceptible  of  replacing  it 
completely.  It  is,  moreover,  easy  to  understand  that  when  minerals 
have  crystallized  simultaneously,  they  were  in  a  position  to  associate 
and'envelope  themselves  in  easy  proportion ;  which,  indeed,  before  long 
will  become  still  more  evident. 

2nd,  Envelopment  with  Symmetrical  Arramjem^nt. — Envelopment 
is  sometimes  accompanied  by  symmetrical  arrangement,  and  then  it 
is  necessary  again  to  distinguish  many  cases. 

Symmetrical  arrangement  is  observed,  in  its  rudimentary  state, 
whenever  the  two  minerals  are  grouped  in  respect  to  each  other  with 
a  certain  symmetry.  This,  for  example,  is  what  seems  to  occur  in 
the  galena  of  Neudorf,  in  the  Harz,  which  forms  a  thick  and  more  or 
less  regular  crust  around  calcito.  According  to  Messrs.  Scheerer 
and  Blum,  this  galena  is  in  very  brilliant  crystals,  which  attain  the 
size  of  a  nut,  and  present  combinations  of  the  octohedron,  the  cube, 
and  the  rhomboidal  dodecahedron.  It  envelopes  the  calcite,  and  is 
also  enveloped  by  it.  Its  thickness  is  often  reduced  to  that  of  a 
sheet  of  paper. 

Garnet  offers  the  same  peculiarities  at  Arendal,  at  La  Bergstrasse, 
and  at  Le  Canigou ;  for  its  crystals  envelope  calcite  which  is  likewise 
crystallized,  and  the  thickness  of  their  sides  may  become  microscopic. 
Sometimes  also  a  crystal  of  garnet  envelopes  pistacio-green  epidote 
(pistazite),  which  in  its  turn  envelopes  the  calcite.  Moreover, 
garnet  may  similarly  envelope  felspar,  quartz,  hornblende,  diallage, 
gypsum,  (fee. 

The  idocrase  of  Chris tiansand,  which  has  formed  in  the  saccarhoid 
limestone,  is  in  large  crystals,  which  have  only  a  few  lines  of  thick- 
ness, and  which  also  envelope  the  calcito. 

VOL.     IK  r^ 
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Fhlogophite  mica  occurs  in  reddish-brown  lomiBie,  which  inTesfa 
in  a  very  renmrkahle  manner  the  angite  of  Monroe,  and  which  an 

dixposed  almost  perpendicularly  to  its  faces. 

The  mica  which  is  formed  in  hornblende,  augite,  iolite,  pinito, 
chlorophyllite,  presents  sometimes  a  determined  direction,  and  its 
latninte  are  pai^lel. 

The  felspar  of  the  syenite  of  Norway,  as  we  have  seen,  envelopes 
natrolite,  which  in  its  turn  envelopes  a  kernel  of  this  same  tela^. 
Fluor  envelopes  pyrito  concentrioally. 

Symmetrical  relations  may  again  be  well  observed  in  macle*  (an-  , 
dalusite),  which  has  symmetrically  gronped  the  schist  whidi  it 
envelopes.  It  appears  also  in  certain  ciystals  of  hyalin  qnaiti, 
which  contain  small  grains  of  qnartz,  which  are  crystalline  and  very 
distinct;  these  latter  are  gronped  parallel  to  the  faces,  either  of  tha 
regular  hexagonal  prism,  or  of  the  pyramid  which  Burmonnts  it. 
This,  for  example,  11.  Dos  Cloizeaux  has  observed  in  the  quarti  ot 
Brazil.  He  has  also  shown  that  Iceland  spar  contains  isolated  grains 
of  calcite,  which  are  generally  grouped  parallel  to  the  faces  of  the 
metastatic  or  to  those  of  the  primitive  rhombohedron.  When  pyrit* 
is  disseminated  in  microscopic  grains  in  spathic  carbonate  of  lime,  it 
also  groups  itself,  following  the  etune  plane ;  and  it  is  the  same  with 
the  chlorite  (ripidolite)  which  is  enveloped  by  the  dolomite  of  Tra- 
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9y  at  tbe  same  time  thai  they  are  g^ixmped  in  ooncentrio  cones.* 
1  symmetrical  arrangenient  may  visibly  occnr  in  minerals  of 
arse  compcsition.  When  it  is  tolerably  reg^olar,  as  in  the 
le  globular  minerals^  it  gives  a  radial  stmotore. 

(To  he  OmHmied.) 


vumscm  of  the   geological  age  and 

J^     MANUFACTURE     OF    THE     FOSSIL     FLINT 
IIMENTS.t 

Bt  the  Editob. 

(ComHmiied  from  vol.  iii^  page  408  J 

d  Abberille  do  not,  however,  enjoy  a  monopoly  in  these  flint  imple- 
y  are  found,  apparently,  all  over  the  earth.  At  any  rate,  we  can  boast 
of  such  treasures,  and  we  can  proudly  record  that  tbe  first  discovered 
belong  to  England.  Let  Amiens  and  Abbeville  by  all  means  be 
ated  as  the  scenes  of  M.  Boucher  dc  Perthes'  perseverinff  investiga- 
1  have  furnished  the  incitement  to  the  present  remarkabb  inquiry — 
les  of  Boucher  de  Perthes,  Prestwich,  Falconer,  Flower,  and  JBvans, 
be  duly  honoured  as  the  pione-crs  of  the  investigation ; 
but  let  us  also  think  of  Hoxne,  Gravs,  Ilford,  Maid- 
stone, Stanway,  and  the  scores  of  other  places  where 
mammalian  bones  have  been  found  in  our  own  land— 
and,  let  us  hope  that  our  youn^  geologists  will  set  to 
work,  and  reap  a  rich  harvest  m  the  yet  ongamered 
fields.  Does  not  this  first  recorded  implement — this 
earliest  discovered  relic — (fig.  5)  treasured  and  pre- 
served in  the  Sloane  collection,  the  nucleus  of  the  British 
Museum,  and  entered  in  tliat  old  catalogue,  two  hun- 
dred years  ago — encourage  them.  Does  it  not  say  in 
unmistakable  language  "  Under  your  feet  these  relics 
may  be  found?" 

There  is  another  of  these  spear-shaped  flints^  which 
has  obtained  a  great  deal  of  notoriety  in  the  late  dis- 
cussions. It  was  found  at  Hoxne,  in  Suffolk — a  place 
It  Implement  memorable  in  the  history  of  the  good  king  Edmund, 
?nS^iecSi-  *^®  *^^  ^'^^  martyr — and  was  described,  and  figured 
ish  Museum,  in  the  "  ArchsBologia,"  (see  cut  9,  p.  20J,  by  Mr.  Frere, 
by  4  inches,  the  finder,  who,  with  remarkable  acutoiess,  seems  to 
comprehended  the  value  and  true  bearing  of  his  discovery.  His 
;veu  now,  an  excellent  epitome  of  the  suqect ;  and  we  five  it  at 
's  as  it  was  read  in  1797,  before  the  Society  of  Antiquaries  of  London. 


-ches  snr  les  Roches  Globnlensos :  par  M.  Delesse.     (M^moires  de  la 

2  ser.,  t.  iv.,  p.  301.) 

m  illostrated  explanatory  articio  of  Mr.  Mackie's  Geological  Diagram, 
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"  An  noconnt  of  flint  weapons  discovered  at  Home,  in  Suffolk,  by  John  Preie, 
Esq.,  F.R,S.,  and  F.A.S.,  in  a  letter  to  liie  R«v.  John  Brand,  Secretatj ;  resd 
June  22,  1797. 

Sib, — I  take  the  liberty  to  request  you  to  lay  before  the  Society  some  flinti 
found  in  the  parish  of  Home,  in  the  county  of  Suffolk,  which,  if  not  partia}iliri} 
objects  of  curiosity  in  themselvea,  must,  I  think,  be  coosidcted  in  that  li^ 
from  the  situation  m  which  they  were  found.    See  pL  siv.  xy. 
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nuomer  in  which  thej  lie  would  lead  to  the  persuasion  that  it  was  a  place  of 
their  manufacture,  and  not  of  their  accidental  deposit ;  and  the  number  of  them 
WIS  so  great  that  the  man  who  carried  on  the  brick-work  told  me  that  before 
he  was  awaie  of  their  being  objects  of  curiosity  he  had  emptied  baskets  full  of 
them  mto  the  ruts  of  the  adjoini^  road.    It.  may  be  conjectured  that  the  dif- 
ferent strata  were  formed  by  inundations  happening  at  different  periods  and 
hrinsiiu;  down  in  tuooession  the  different  materials  of  which  they  consist,  to 
whidk  I  can  only  say,  that  the  ground  in  question  does  not  lie  at  the  foot  of 
uiy  higher  groomd,  but  does  itself  overhang  a  tract  of  boggy  earth,  which  ex- 
tends under  the  fourth  stratum :  so  that  it  should  rather  seem  that  torrents  had 
washed  away  the  incumbent  strata,  and  left  the  bog-earth  bare,  than  that  the 
bog-earth  was  covered  by  them,  especially  as  the  strata  appear  to  be  disposed 
hmzontaUy  and  present  their  ed^  to  the  abrupt  tenmnation  of  the  high 
ground. 

If  yon  think  the  above  worthy  of  the  notice  of  the  Society,  you  will  please 
lar  it  Defore  them. 

I  am.  Sir,  with  great  respect,  your  fedthful  humble  servant, 

John  Frere.*' 
In  the  cases  of  both  the  above  mentioned  flint-implements  we  have  distinct 
leoords  of  their  having  been  associated  with  mammalian  bones. 

Having  gone  briefly  but  succinctly  through  some  of  the  principal  evidences 
tbt  these  worked-flints  have  been  extracted  from  true  geological  formations, 
in  fact  that  they  are  really  fimilt  we  will  briefly  allude  to  the  general  misnomer 
of  "  celt,"  as  applied  to  these  relics. 

The  polar  hesa  who  stopped  in  his  pursuit  of  the  arctic  voyager  to  turn  in- 
side out  with  his  fumbling  paws  the  worsted  glove  which  the  sailor  had  dropped 
to  attract  the  beast's  attention  and  facilitate  his  own  escape  might  not  nave 
yi  a  more  puzzling  article  for  his  mental  capacity  than  geologists  and  anti- 
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Figs.  10—13. — Stone  Implements  from  Guernsey.    In  the  collection  of  Professor  Tennont. 

quaries  have  had  in  these  implements.    "Celts"  they  certainljr  arc  not, 
whatever  iheir  former  use  may  have  been,  as  anyone  may  sec  who  wflSi  com^^dx^ 
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lhemwithfiKs.lO,ll,lS,13,  or anjotheTrepresenUtionofntnie  "oelt,"vU 
is  in  fact  ft  cnisel,  and  wrought  to  a  outling  edge  at  the  hcoad  end ;  wlule  lint 
fossil  iDatrumeuts  are  ne&rtf  or  lotallj  unwrou^ht  at  the  broad  end,  hot  w 
worked  up  to  a  more  or  less  sharp  point,  which  u  eridentl;  the  part  that  wM 

Of  the  fossil  flint-kniTes,  arrow-heads,  and  ^aveliu-poiutii,  each  as  we  shall  hot- 
after  refer  to,  no  doubt  as  to  their  uses  can  anse  in  the  minds  of  anj  who  will  tikg 
the  trouble  to  compare  them  with  instruments  adapted  to  the  same  pnrposet 
in  buntine — the  favourite  pursuit  and  main  houtcc  of  existence  of  all  savi^ 
tribes— which  am  still  in  use  by  the  aborigines  of  various  countries,  or  rather 
are  known  to  bave  been  so  in  recent  times,  for  Huropean  tools  of  iron  We 
rapidlj  and  very  generally  supplanted  stone-implements,  even  in  the  remotest 
regions.  But  tbe  same  deflmteness  of  purpose  or  applicabiLtj  is  not  evident 
in  the  JHTger  and  pear-shaped  instruments  to  which  we  first  drew  attention. 
These,  if  they  were  UMd  bj  the  hand,  must  have  been  used  at  the  point ;  ixlta, 
having  the  oroad  end  ground  or  rubbed  to  a  cutting-edge,  were  used  u 
chisels,  or  mounted  la  bagmenta  of  horn  or  wood,  as  axes  or  batcheti. 
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done  to  «  rib  of  a  TSegaeeros  iiberwetu,  and  attribnted  it  to  the  poiot  of  the 
antln  of  another  deer ;  but  now  there  seems  more  probabilitj  that  the  mjury 
ia  qaestion  might  have  been  effected  by  one  of  these  so-called  "  celts."  M. 
Lartet  baa  also  eiven  as  accounts  of  fossil  mammalian  bones  bcarine  incisions 
and  marks  made  b^  apparently  blunt  weapons,  such  as  would  We  been 
produced  bj  these  flmt-implcments. 


We  hare  C^ircd  (fig.  15)  a  stone  adze  from  New  Caledonia,  to  show  by  a 
comparisrin  with  its  ^>rm  that  the  fossil  implements  could  not  have  bccu 
ajmilarlj  lashed  on  and  used  for  the  pur[K)5es  lor  nhieh  such  iiistnmicuts  are 
adaptedj  and  which  thus  alTurds  a  negative  evidcuce  in  favour  of  the  idea  of 
their  being  rude  spear-heads. 

Besides  the  larger  spear-shaped  and  pear-shaped  weapons,  there  were  smaller 
and  flatter  flints,  of  an  oial  sbajw,  which  it  is  thought  were  used  a3  sliiig-stones 
ur  as  ales.     The  first  of  our  examples  of  this  kind  (tig.  IG)  was  found  ill  the 


drift-gravel  of  Amiens,  by  M.  Boucher  de  Pcrtjics;  the  second  (fig.  17)  at 
Home,  in  1797,  by  Mr.  Frcre ;  the  hitter  is  presurvtd  in  the  collection  of  the 
Society  of  Antiquaries. 


Fig.  IS  is  another  and  rer?  remarkable  flint-tnatroment,  probabl;  a  luce-gr 
javelin-head,  from  the  superficial  gnrd 
above  the  London  Cla;,  at  'B.oTjaej,  a 

Middlesex,  and  now  in  tlie  oolLeetian  of 
Mr.  N.  T.  Wetherell.  of  Highgite,  to 
whom  it  was  brought  a  ahort  time  aiut 
by  one  of  the  quarrvmen  aa  a  fosail  Gib; 
'f  rJ5"i:SV-K3^a  tEe.ortaui  iuliiiig  tls  MUM, 
the  London  ciB7,uHDiiiH7,Uiddi<»ei.  spot  at  one  end  for  the  eye,  and  then- 
rnerooa  fine  ehippinga  for  scales.  It  ii 
about  aut  inches  long  b^  two  inches  broad,  and  but  little  more  than  a  qnaitciof 
an  inch  in  its  central  thickest  part. 

la  Mr.  Mackie's  Diagram  No.  VI.  there  is  figured  from  the  collection  of 
the  Society  of  Antiquaries  (fig.  13  of  diagram)  a  very  long,  narrow,  and  re- 
markable flint-instrument,  apparently  either  a  lance-head  or  a  dogger,  iltbou^ 
it  may  hare  been  used  for  the  more  pacific  purposes  of  a  knife.    From  lU 
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Figs.  £3  and  84  are  two 
I  uage  cavern  rendered 


^^& 


Ftff.  n,— BrOkBn  Fngmsnta  ctf  >  Tllnt-fiike  Enift. 


mable  bj  the  reaeucbes  of  the  lato  Br.  BvcUand.    Theae  were  presented 
le  latiftnal  collecticHi  in  the  British  Museum;  b;  Mr.  Qodwin-Austen,  and 


Bouclur  do  tenhes. 


e  thej  may  be  seen  iii  the   cases   of  the  British   antiquities  room. 
31  and  25  &re  portions  of  flint  flake-knives  frou  the  Turbarj  of  the 


U— 31.— FIlDt  Arnnr-Heads  from  Redhill.    Nat,  aiie.    In  tbo  CoUectinn  of  tbs  Bodot; 


r  of  the  Somme,  at  Abbeville,  aiid  were  collected  by  M.  Boucher  do 
les.    Ffe-  86  to  31  represent  various  forms  of  flint  anow-heada,  bom. 
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RpecinicDS  collected  at  Redhill,  in  Surrey,  Bod  presented  by  Hr.  C.  BmA 
Smith  tu  the  SocJetj  of  Antiquuies  of  London.  Thtise  give  sufficient  illii- 
tration  ot  tliis  ekss  of  articles,  whether  of  fossil,  Celtic,  or  modem  date.  Fllk^ 
'c  met  Titb  in  graves ;  but  we  arc  not  aware  that  anj  of  these  have  bt 


found  in  an;  really  geological  formation. 
The  arrow-heads  (figs.  32  to  36)  can 
of  fhike'iustrujncDts,  uthough  formed  of  fragments  of  flints, 


33  to  36)  can  ?carcel,y  be  said  U)  belong  to  the  lim 

mgh  formed  of  fragments  of  flints,  as  they  have  been 

less,  and  sometimes  elaborately,  chipped  and  trinuacd  into  tk 


Figi.  3S— 38.— Flint 


retiuired  shapes.  The  sneeimcns  fig-iircd  arc  from  specimens  brougbt  fttm 
Cnuada,  bj;  I>r.  G.  D.  Gibb,  F.G.S.,  of  London,  and  a  notice  by  him  of  itjii 
class  of  objects  is  printed  m  the   "Notes  and  Queries,"  t  ""      '      '  "' 

Fig.  37  is  a  specimen  of  this  cl 


page  +23,  of  toL  iJi 
class  of  objects  mdc 
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Qma,  but  they  use  no  auxiUanr  instnunent.  A  monkej  may  tear 
ich  of  a  tree,  or  cast  a  stone,  but  it  makes  not  a  dub  of  the  one, 
le  other  for  a  sling,  an  arrow,  or  a  spear.  The  second,  but  still  a 
al  evidence  is  aflbrded  br  the  manner  or  method  of  the  workman- 
ed  in  producing  certain  definite  forms  of  implemenU.  Let  us  first 
reer  pear-shaped  and  spear-shaped  instruments.  A  laige  flint  has 
aken  trom  the  chalk  itself  somedmes  from  a  gra?el-heap,  and  by  a 
[ppings  from  the  outer  part  or  sides  the  desired  poinded,  spear-  or 
IS  attained.  If  we  see  these  chippings  in  a  stone  barbed  arrow- 
a  Celtic  grave  or  a  tumulus,  no  one  disputes  its  human  work- 
manship any  more  than  anyone  disputes  that 
of  one  of  the  well-known  Yorkshire  forgeries.  But 
because  it  is  asserted  these  fossil  implements  come 
from  stratified  deposits  of  ^logiod  age,  there 
spring  up  directly  voices  which  in  loud  langnage 
ignore  the  efforts  of  the  hand  of  man  and  attribute 
— ^too  commonly  without  the  slightest  knowledge  of 
the  implements  themselves,  the  natural  fracturaffe  of 
.—Forgeries  of  flint,  or  the  nature  of  the  circumstances  under  midi 
DpiementB.  ^^^  geolcM^cd  formations  were  deposited— their  re- 
gular ana  definite  forms  to  the  attrition  of  the  flints 
ther  by  the  influence  of  waves  or  currents  of  water.  Anyone  who 
le  trouble  to  chip  off  a  flake  from  an  ordmaiy  flint  nodule  will  see 

that  the  fracture  gives  a  series  of 
concentric  arcs  one  bevond  the  other, 
the  convexity  of  whien  always  points 
in  the  direction  in  which  the  blow 
was  struck.  Anyone  looking  at  one 
of  these  fossil  implements  will  see 
the  fracture  of  the  separate  flakes 
plainly  marked  out  by  these  lines  of 
concentric  arcs  and  undulations,  and 
inly  sec  that  these  flakings  have  all  been  made  by  blows  given  at 
and  are  broken  out,  because  the  lines  of  fracture  all  point  from  the 
I  or  sides  towards  the  central  ridffe  f sec  fig.  1,  p.  405,  vol.  iii.,  or 
16, 17,  vol.  iv.)  just  as  they  would  ao  it  wrought  by  the  hand  of  man 
ned  and  given  shape,  but  as  they  never  would  be  from  casual  and 
vs,  which  would  necessarily  strike  m  all  directions  just  as  accidentally 
»cn.  The  chipping  of  the  flints,  if  by  design,  would  be  regular  and 
which  they  are ;  if  by  natural  causes,  irregular  and  ufuystemaiic, 
are  not, 

r,  the  flints  of  which  these  instruments  are  made  have  been  sdectcd — 
irm  unfractured  substance  have  been  chosen.  Everyone  acquainted 
districts  or  pcbble-bcaclies  knows  how  few  flints  arc  firm  and  solid 
ritli  those  which  present  more  or  less  numerous  fine  divisional  planes 
and  how  readily  these  latter  fall  to  pieces  at  a  slight  blow  of  the 
We  find  none  of  these  fossil  instruments  formed  of  the  shatterable 
h,  if  accident  formed  these  instruments,  should  not  have  been  ex- 
n  the  formative  chipping  processes;  on  the  other  hand,  we  find 
instruments  formed  of  remarkably  hard  and  compact  nodules,  such 
ily  at  most  only  to  have  been  battered  and  pitted  oy  the  waves,  but 
I  only  have  been  Jfaked  by  definite  and  appropriate  blows  struck  by 


loentric  Lines  of  Fracture  in  Flints. 


man. 


not  again  speak  of  the  (le.sir/n  exliibited  in  the  fossil  fiint  knives,  arrow- 
avclin-points,  about  which  uo  donhi  could  arise  in  the  minds  ol  Wvo^% 
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vho  would  look  at  those  articles. 
But  the  same  oertaintj  of  their  AiiuutK 

evi'il.iiil nliou tlitsc lluke  iustruiututs 
ore  brokcD,  oa  tbcy  ure  cxttuiiely 
likely  to  be.     They  are  then,  appa- 
rentlj,  only  so  many  ordinary  cbips; 
but  the  impress  of  design  cungs  to 
the  smallest  fragment,  and  frum  a 
ehip  a  quarter  of  an  mcb  in  length 
one  could  almost  speak  with  cer- 
tainty,  Tlie  method  of  maonfacti 
of    obsidian    instruments    by 
Peruvinns  and  South  Sea  Islanders  i| 
fiest  possible  aolation    \ 
of  the  process,  wnich  is  eompam-   ' 
lively  easy  of  accomplishment  in 
that    mineral,     but     rather    more    i 
difficult  inflint.although  the  (n<-f^oi/  ' 
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n  and  the  method  of  flaking  by  the  presence  of  a  sharp  ridge,  or  a  flat 
ising  down  the  front  side  only,  the  back  being  alike  in  both  cases,  flat  or 
).  in  this  then  we  have  a  palpable  and  unmistakable  brand,  applicable 
the  modem  or  fossil  flint  instruments,  and  by  which  we  can  satisfy 
»  by  the  smallest  fragment  (see  fiff.  22,  page  25)  of  a  broken  specimen, 
it  must  be  borne  in  mind  that  such  is  not  to  be  produced  by  any  natural 
i,  but  can  oxdy  be  effected  by  the  design  which  brings  the  "block  at 
the  reauired  shape,  and  then  causes  the  fracturing  blows  to  be  given  in 
r  and  aeiigned  manner.  Try  your  hand  at  breaking  out  these  flakes, 
fou  will  fail  miserably.  Persevere  and  you  will  aoquure  the  knack  with 
L  and  oertamty.  And  this  knack  being  peculiar,  the  character  of  the 
are  peculiar  also,  and  not  such  as  would  result  from  natural  pulverizing 
age  oy  collision  with  each  other. 

LOW  I  approach  another  topic  in  this  interestinii:  investigation,  on  which 
0  speak  with  the  utmost  caution  and  guardedness,  and  with  courtesy 
lideration  to  the  feelings  and  sentiments  of  every  one  of  my  readers. 

0  offend  no  prqudices  or  belief —to  interfere  with  no  doctrines,  theory, 
—but  one  important  reflection  will  arise  at  this  stage  in  my  mind,  and 
B,  probably,  also  in  the  minds  of  others.  What  were  these  first  men 
ia  they  stand  erect  and  noble  ?  Were  they  high  intellectual  beings, 
rogenitors  of  a  lofty-minded  and  world-conquering  race  P  The  voice  of 
is  dumb. 

in  has  lately  given  powerful  arguments  in  favour  of  the  development 
s,  and  the  natural  production  of  higher  and  higher  forms  of  animal  and 
le  life,  by  the  amelioration  and  improvement  of  species.  We  look  from 
.  and  monkeys  to  the  ourangs  and  chimpanzees,  and  wc  pause  before  the 
ul  semi-human  expressive  face  of  the  gorilla — ^a  stalwart  active  brute — 

whose  unearthly  eyes  something  not  unlike  human  intelligence  seems 
.  Wc  look  at  its  tnick  lips  and  flattened  nose,  and  our  thoughts  lum 
arily  to  the  bandied  legs,  thick  lips,  low  forehead,  and  black  tawny  skin 
roolieaded  nc^ro,  and  for  one  moment  we  may  think  "  Grood  heavens, 
•c  be  a  nearer  mik  of  men  and  brutes  ?"    In  days  gone  by — days  gone 

ago — in  those  days  when  the  mammoth  and  Irish  elk,  the  cave-bear 
ipopotamus  dwelt  in  our  land,  was  there  then  a  nearer  closer  link  of 

1  beast?  I  know  not — I  speak  not — but  such  a  thought  will  arise 
e  look  at  the  great  four-handed  beasts  of  our  own  day  on  the  one  hand, 
the  other  regard  the  primitive  rudeness  of  workmanship  of  these  fossil 
lents.  The  whole  race,  tribe,  commonality,  or  nation — be  it  what  it  may 
imitive  men  seems  possessed  of  but  two  or  three  ideas  in  the  manufac- 
these  flint  implements.  From  Denmark  to  our  own  Island — over  regions 
;  seats  of  many  nations  —  thev  chipped  their  flints  and  formed  their 
s  on  the  same  primitive  plans,  oy  the  same  primitive  means.  There  is 
)rt  whatever  at  ornamentation :  nor  even  of  polishing  or  smoothing. 
Iters  of  them  do  not  seem  to  have  attained  to  the  idea  of  rubbing  down 
int  or  an  edge,  and  never  to  have  gone  beyond  the  first  rough  efforts  of 
g  out.  Low  as  we  are  accustomed  to  regard  the  Celtic  race  in  the  scale 
Lzation,  these  first  men  must  have  been  much  lower  and  yet  one  would 
willing  to  believe  them  unendowed  with  unpcrishing  souls  like  ourselves, 
ous  low  fronted  skulls  have  been  found  in  caves,  in  fields  near  ossiferous 
;-beariiig  fissures — have  been  found  under  circumstances  of  suspicious 
ity  to  bone-deposits  ;  but  no  real  evidence  is  yet  obtained.  Men's  minds 
:)t  yet  been  directed  to  this  point,  or  men  have  shirked  this  topic  in  their 
2::itiims.  I  do  not  attempt  to  draw  a  conclusion  in  these  remarks:  I 
[ittfutiou  merely  to  a  point  of  necessary  investigation,  as  one  on.  wU\c\v 
ce  must  sooner  or  later  be  accumulated  i  and  the  more  workcta  Wictc  w^ 
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in  the  field,  the  greater  and  more  powerful  will  be  the  teslmionj  to  tbe  truth. 
Tills  leads,  of  course,  to  the  consideration  of  the  more  direct  question  whether 
human  bones  bitve  ever  beeti  found  io  llie  ossiferous  caves  and  Gsaurqs,  and 
ordinary  mammaliferous  deposits  ?  Undoubtedly  they  have;  Bnckland,  Schce- 
Rierling,  and  many  other  writers  have  recorded  human  skeletons  in  cave-ond 
other  deposits  containing  mammalian  remoina  ;  but  such  ha»  been  the  eonslant 
pmetiee  of  ignoring  any  true  association  of  such  remaina  with  those  of  mam- 
malia in  tbe  same  deposit — in  fact  an  otter  refusal  to  admit  any  evidences  of  a 
greater  antiquity  tliau  some  5,000  or  0,000  years  for  the  creation  of  the  human 
race— so  that  authors  neglected  such  evidence  when  they  found  it,  or  irrotB 
obscurely  and  timidlvaboDt  it,  even  when  it  was  forced  in  an  imdeniablc  mumer 
upon  the^U'  notice.  Ilencc  tbe  reason  why  we  have  few  or  no  illustrative  cases. 
It  may  be  wortb  while  here  to  allude  to  another  ekss  of  existing  antiquities — 
the  great  monoliths  and  other  stone  monuments — found  alike  in  our  own  and  the 
remotest  and  most  distant  and  widely  separated  lands,  whether  as  the  supposed 
"Druid's  circles,"  "sacriflcial  altars,"  and  rock-basins  of  our  own  coontry, 
the  raised  stones  of  India,  or  the  rock  inscriptions  of  Arabia.  Are  these  anaent 
monuments  to  be  associated  with  tbe  progress  of  the  primitive  race  to  whom  we 
attribute  these  chipped  implements  of  flint  ?  Again,  I  answer  not,  I  merely 
suggest.  In  this  miportant  investigation  no  man  is  yet,  perhaps,  prepared  te 
answer.  We  know  not,  iu  fact,  wliere  we  are — we  are  aa  it  were  in  a  strange 
land  which  we  have  not  jet  explored,  amongst  a  strange  people  wb<»e  lauKtuoe 
we  have  cot  yet  learnt.  Soon,  perhaps,  we  may  [naatcr  tho  task — or  il  niaylw 
'    '  avcl  the  my sf cries.     "Lahtmrco»r|uers  nil  ti  ' 
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the  submerged  area  towards  the  close  of  the  glacial  epoch  began  to  be  re-elevated 
and  to  rise  again  out  of  the  waters,  the  Elephas  primigenius  and  some  of  its 
associates  which  were  able  to  outstand  the  mclemency  of  that  severe  period, 
wandered  back  over  their  ancient  territory,  and  mingled  with  the  newer  forms 
nrhich  similarly  had  wandered  from  other  regions  during  the  changes  of  land 
ind  sea ;  and  thus  the  northern  and  the  perhaps  southern  forms  met  together 
in  the  same  temperate  zone.  We  know  from  Ed.  Forbes*  studies  that  the 
noUusca  of  our  district  migrated  thus  during  the  glacial  age  into  Italy,  and 
hat  some  have  since  returned  to  our  shores,  while  others  have  not  yet  reached 
man  tkeir  ancient  habitats,  but  are  steadily  working  on  towards  it.  We  know 
lIso  that  in  the  deep  holes  and  pits  of  the  ocean  there  still  are  colonies  of  the  old 
lorthem  forms  which  spreading  pver  the  submerged  area  of*  those  cold  times 
lave  not  been  able  to  extricate  themselves  from  such  cavities,  from  which  their 
Iwarfed  descendants  are  now  to  be  dragged  up.  This  is  a  speculation  which  I 
hrow  out  for  young  and  active  geolgists  to  take  up.  My  time  is  too  fully 
)ccupied  with  the  business  and  cares  of  life  to  allow  me  to  devote  much  time 
low  to  field-studies,  but  there  are  many  who  are  ^lad  of  holidavs,  and  who  will 
)e  glad  to  know  what  is  useful  work  to  do  in  their  pleasure-takings ;  for  them 
t  is  I  throw  out  these  ideas,  not  being  selfish  enough  to  wish  to  retain  them 
I'hen  I  cannot  myself  work  them  out. 

In  some  of  the  Glamorganshire  caves  Colonel  Wood  and  Dr.  Falconer  have 
bund  a  deposit  containing  Littorina  (perriwinkle)  shells,  and  which  deposit  is 
»mparable  with  the  deposit  often  associated  with  the  raised  beaches  of  our 
coasts  known  to  geologists  under  the  name  of  "  head,"  and  which  is  equivalent 
o  parts  of  the  so-termed  sub-aerial  deposits  of  Mr.  God  win- Austen,  l^oth 
ibove  and  below  the  cave-deposits,  containing  recent  species  of  marine  shells, 
he  bones  and  grinders  of  Elephas  primif/enius  arc  found,  as  they  are  also  in 
)thcr  pkces,  commingled  with  the  remains  of  the  hitherto  supposed  younger 
ind  older  races  of  the  ancient  mammalia. 

With  respect  to  the  ancient  mammoth,  we  know  that  it  was  clothed  with  a 
coating  of  long  hair,  by  which  and  its  thick  skin  it  was  well  provided  against  the 
nclcmcncies  of  the  glacial  age;  but  how  is  it  with  the  hi{)popotamus— so  like, 
»o  undistinguishable  from  the  existing  //.  major,  the  inhabitant  of  torrid  clinics. 
[  confess  this  creature's  remains  are  a  puzzle  to  me ;  for  granted  that  it  could 
rithstand  the  cold  of  that  period,  our  knowledge  of  the  present  habits  of  the 
ipecies  does  not  permit  us  to  believe  that  it  could  subsist  without  water. 

But  I  will  proceed  no  further  with  the  discussion  of  the  habits  of  the  great 
nammalia.  I  wished  to  exhibit  iu  its  true  state  the  knowledge  we  possess  of 
he  first  relics  of  the  human  race,  and  to  point  out  tlie  marks  and  character 
rhich  indicate  on  the  worked  flints  the  eviaeuces  of  hmnan  handling. 
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Geological  Society  of  London. — November  21,  1800. 

"On  the  Gcolop:v  of  Bolivia  and  Southern  Peru."  By  D.  Forbes,  Es(|., 
[!\R.S.,  F.G.S.  With  Notes  on  the  Fossils  by  Prof.  Huxley,  F.R.S.,  Sec.  G.S., 
md  J.  W.  Salter,  Esq.,  F.G.S. 

The  author  described  the  Post-Tertiary  formations  of  the  maritime  distriet. 
riiesc  becls,  containing  existing  species  of  shells,  occur  at  various  heights  up  to 
fortv  feet  above  the  sea-level.  Guano  deposits  arc  frequent  idong  the  coast, 
md'  dc})Osits  of  salt  also  in  raised  beaches  a  little  above  the  sea.    The  author 
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could  not  verify  Lieut.  Freyer's  stotemenl  of  Balani  and  MiUeporx  ben^ 
attBphed  high  up  tLe  side  of  tlie  Morro  dc  Aiica,  a  pcirwndicular  diff  li  tl^ 
water's  edge ;  indeed,  from  the  state  of  old  Indian  tiunuU  along  the  beach,  uut 
otiier  circumstances,  the  author  believes  that  no  perceptible  elcTution  has  itre 
taken  phice  since  the  Spanish  Conquest,  although  such  an  alteration  of  lerel 
lias  occurred  in  Chile.  The  sand-dunes  of  the  coast,  and  their  great  mobility 
during  the  hot  seaaon,  were  noticed.  From  Mciiillones  to  Arica  the  coa&t  u 
steep  and  nigged,  formed  of  a  chain  of  mountains,  three  thousand  feet  hi^  . 
consisting  of  rocks  of  the  Upper  Oolitic  age.  At  Arica  the  hi^  land  recetks, 
leantig  a  wide  plain  fomied  of  the  debris  of  the  neigbbourin^  mountains ;  and 
in  the  middle  of  this  area  was  observed  stratified  volcanic  tun  ContcmpoiBoeoiu 
with  the  fonnatioii  of  the  gravel. 

The  saline  formations  were  treated  of  as  Ihrco  groups,  according  to  theii 
height  above  the  sea-level,  and  were  shown  to  be  much  mure  extensive  tbu 
general!;  supposed,  extending  over  the  rainless  regions  of  this  coast  for  men 
than  five  hundred  and  fifty  miles.  They  are  mostly  developed,  howcvR, 
between  latitudes  nineteen  degrees  and  twenty-five  degrees  south.  These 
siJincs  are  supposed  to  have  origuiatcd  in  the  evaporation  of  sea-water  con- 
fiucd  iu  them  as  lagoons  by  the  original  ranges  of  hills  separating  them  from 
the  ocean.  The  nitrate  of  soda  had,  in  the  author's  opinion,  resulted  from  the 
chemical  reactions  of  sea-salt,  carbonate  of  lime,  and  decomposed  vegetable 
matter  (both  terrestrial  and  marine)-  The  borate  of  lime,  occurrinf  with  the 
nitrate,  is  connected  with  the  volcanic  conditions  of  the  district,  aim  was  pro- 
duced by  fumaroles  containing  boracic  acid.  Where  the  hKbest  range  of 
saliui's  cxtcud  bcyoiid  ihc  riiiiiU'.-s  regitm,  they  nrc  mueh  modified  iu  the  niiuT 


PROCEEDINOS  OF  GEOLOGICAL   SOCIETIES.  33 

rce  aloiig  two  parallel  north  and  south  lines  of  eruption  in  tliis  region,  reach 
g  through  Chile,  Bolivia,  and  Peru,  for  more  than  forty  degrees  of  latitude, 
iiese  diorites,  and  more  especially  the  rocks  which  they  traverse,  are  metalli- 
rous ;  and  the  author  looks  upon  the  greater  part  of  the  copper,  silver,  iron, 
id  other  metallic  veins  of  the  countries  as  directly  occasioned  by  the  appear- 
ice  of  this  rock. 

Shales  and  argillaceous  limestones,  with  clay-stones,  porphyry-tuffs,  and 
onohyries  form  the  mass  of  the  Upper  Oolite  formation  of  Bolivia,  equivalent 
)  Darwin's  Cretaceo-Oolitic  Series  of  Chile.  At  Cobija  they  are  traversed  in 
11  directions  by  metallic  veins,  chiefly  copper,  and  which,  as  oefore  mentioned, 
ppear  to  emanate  from  the  diorite. 

Red  and  variegated  marls  and  sandstones,  with  gypsum,  and  cupriferous  and 
ellow  sandstones,  and  conglomerates,  come  next  in  order;  they  have  a  thick- 
ess  of  six  thousand  feet,  and  are  much  folded  and  dislocated.  These  are  con- 
idered  by  the  author  to  resemble  closely  the  Permian  rocks  of  Russia.  Fossil 
ood  is  not  uncommon  in  some  of  these  strata,  which  extend  for  at  least  five 
undred  miles  north  and  south. 

Carboniferous  strata  occur  chiefly  as  a  small,  contorted,  basin-shaped  series 
f  limestones,  sandstones,  and  shales,  with  abundant  characteristic  fossils. 

The  qoartzites  which  are  generally  supposed  to  represent  the  Devonian 
)rmation  in  Bolivia,  but  which  the  author  is  rather  disposed  to  group  as 
ipper  Silurian,  are  really  not  of  very  great  thickness;  out  are  very  much 
Jded,  and  perhaps  are  about  five  thousand  feet  thick. 

The  Silurian  rocks  (perhaps  fifteen  thousand  feet  thick)  are  well  developed 
ver  an  area  of  from  eighty  thousand  to  one  hundred  thousand  miles  of 
lountain-country,  including  the  highest  mountains  of  South  America,  and 
iving  rise  to  the  great  rivers,  Amazon,  &c.  These  slates,  shales,  ^rauwackcs, 
ad  quartzites  yield  abundant  fossils  even  up  to  the  highest  point  reached, 
srenty  thousand  feet.  The  problematical  fossils  known  as  Cruziana  or  Bilobites 
ccur'not  only  in  ihc  lower  oeds,  but  (with  many  other  fossils)  in  the  higher 
art  of  the  series. 

Lastly,  the  diff'erenecs  between  the  sections  made  by  M.  D'Orbigny,  M. 
'issis,  and  the  author  were  pointed  out,  though  for  the  most  part  difficult  of 
xplanation.  D'Orbigny  makes  tlie  mountain  lilemani  to  be  granite ;  it  is  slate 
ccordiiig  to  the  author.  M.  Pissis  describes  as  carboniferous  the  beds  in 
hich  Mr.  Porbes  found  Silurian  fossils, — and  so  on. 

"  On  a  New  Species  of  Macrauchenia  (M.  Boliviensis)'^  By  Prof.  T.  H.  Uux- 
!y,  F.R.S.,  Sec.  G.S.,  &c. 

Some  bones,  fullv  ini])rcgnated  with  metallic  copper,  which  had  been  brought 
p  from  the  mines  m  Corocoro  in  Bolivia  were  submitted  to  Prof.  Huxley  for 
Jiamination.  The  mines  referred  to  are  situated  on  a  great  fault,  and  the 
ones  were  probably  ])art  of  a  carcass  that  had  fallen  in  from  the  surfiice, — the 
3pper-beiiring  water  of  the  mines  having  mineralized  theui.  A  ccnical  and  a 
imnar  vertebra,  an  astragalus,  a  scapuia,  and  a  tibia  show  complete  corrcs- 
ondfnce  in  essential  characters  with  those  bones  of  the  great  Macrauchema 
'aiachonica  described  by  Prof.  Owen  in  the  Appendix  to  tlie  "Voyage  of  the 
icagle,"  but  the  relative  size  and  proportions  of  the  vertebra,  the  tibia,  and 
le  astragfdus  indicate  a  distinct  species,  much  smaller  and  more  slender ;  and 
1  some  points  of  structure  this  new  form  (M.  BoUciemis)  approaches  more 
early  to  the  recent  Auchenidfe  than  to  the  larger  and  fossil  species.  The 
■aginents  of  the  cranium  show  some  peculiarities  of  form;  but,  on  the  whole, 
,  has  many  resemblances  to  that  of  the  Vicugna. 

Prof.  Huxley  pointed  out  that  this  slender  and  small -headed  Macrauchenia 
lay  have  been  the  highland-contemporary  of  the  larger  M.  Patachonica ;  just 
VOL.  IV.  V, 
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as  Dav&dajs  tlie  Vicunui  prefers  the  motuitainB,  while  its  larger  cosgeoer  tbc 
Gaanaco  roams  over  toe  Futagoniiin  plaina. 

Lastly  it  \ra3  renmrked  that,  aa  Maerav.hirnia  was  an  uiimal  combuui^,  1i> 
a  much  more  tnirked  decree  than  snj  other  kuoivD  recent  or  fossil  mamuul, 
the  peculiarities  of  certain  ortiodactjlcs  and  pcriasodactjles,  and  ;et  vis  «■ 
taim  but  of  post-pleistocene  age,  it  presents  a  striking  ejiception  to  the  com' 
moaly  asserted  doctrine  that  "more  generalized"  organisms  were  confined  lo 
tUt-  fljicieut  [K-riods  of  the  eartli'a  l.isCur.v-  l\,z  Biufili.r  rcasup  llie  slmelureoi 
the  Mactaaehenia  is  inimical  to  tLe  idea  that  au  extinct  auiinul  can  alwap  be 
reconstructed  from  a  single  tooth  or  n  single  bone. 

"  On  the  PaliEOEoic  Fossils  brought  bj  Mr.  D.  Forbes  from  Bolivu."  Bj 
J.  ff.  Salter,  Esq.,  F.G.8. 

The  fossils  of  Carboniferous  i^  brought  home  by  Mr.  Forbes  are  the  well- 
known  species  described  fay  D'Urbigny.  ScTemt  ore  identical  witb  EurajMUi 
forms  (as  Frodiwliu  Martini^  &c.),  and  are  cosDiopolitan ;  others  are  peculiir 
to  the  district  {Spri/fr  Coitdar,  Orthi»  Audit,  Sec). 

Mr.  Forbes  has  brought  a  "  Devouiaii"  trilobitc  (PhiK-opi  lati/reiu  or  PL 
bnfv),  in  a  rolled  pebble,  from  Oruro  :  it  is  a  widely-spread  species.  Anolfcw 
allied  form  was  found  by  Mr.  Pantlemd,  many  years  oacV,  at  AygatchL  In 
other  respects  the  "Devonian"  evidence  is  seanly. 

In  Mr.  Forbes'  fine  collection  of  Silurian  fossiLi  none  of  D'Orbigny's  tai 
Silurian  species  occur;  nearly  al!  are  sucb  as  arc  met  with  in  Lower  Devoniui 

'   ■      Upper  Silurian  meks—Ten/ir/vlile',   Ortii',  C/modoHla,    Pi/ropm  <'!) 
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LTOQL  Obological  SociBTT.--Oct.  23rd,  1860. 

kUowing  papers  were  read: — 

Fnhema  from  the  Bed  Grae  of  Suffolk."    By  Henry  Duckworth. 

ELG.S.  and  F.G.a 

he  GedoffT  of  the  Ne^g^orhood  of  Shelve^  Shropshire."  By  George 
m,  Esq.,  f  .G.S. 

aperwas  illastiated  by  sections;  also  by  a  large  and  interesting  ooUection 
ipper  and  lower  Sihuian  fossils  collected  in  the  district  by  the  andior 
per  and  sereral  other  members  of  the  society.  The  longitudinal  range 
resent  Teiy  hish  land  to  the  east  of  Shelve.  Reposing  thereon arethe 
tones,  m^^ea  hills  of  sUiceoas  sandstone,  dipping  west-north-west, 
nits  being  about  one  thousand  six  hundred  feet  above  the  level  of  the 
ese  are  considered  to  represent  the  Lingula  flags  of  Ncnih  Wales, 
rities  are  common  in  the  hard  .sandstone,  some  of  which  Mr.  Salter 
I  to  show  traces  of  Linguln.  Amdelide-burrows  have  also  been  observed, 
lese  rocb^  which  are  some  three  thousand  feet  thidk,  is  a  series  of  durk 
ita»  containing  the  foUowing  fossils : — DidymtMrapnu  ffeminut,  Ogifgia 
tj,  JBgUma  htnodota,  Tkeca  simplex,  CueuUela  amglica,  Redonia  am" 
lAngula  plmmiea ;  also  one  or  two  species  of  Orthoceras,  and  several 
t  forms.  These  have  been  found  in  the  lowest  accessible  strata,  and 
considered  the  earliest  fossils  in  the  district.  The  Llandcilo  rocks, 
e  Stiper  Stones,  are  about  fourteen  thousand  feet  thick.  The  strata 
degrees  and  seventy  degrees,  and  at  smaller  angles.  Excepting  in 
iT  beds,  fossils  are  rarely  to  be  found ;  but  in  several  places  they  occur 
don,  such  as  Dicfyonema  sociale,  Ogygia  Burchii,  Bellerophon  pertur- 
1  of  common  occurrence  in  the  upper  Llandeilo.  Glgptoerinus  basalis, 
)  has  abo  been  found  associated  with  Trinucleus  IJoydii,  and  OrtMs 
,  &c.,  high  in  the  series  at  Meadon  Town.  Many  of  the  Shelve  fossils 
ed  in  the  second  edition  of  Siluria. 

Comdon,"  the  highest  isolated  hill  in  the  locality,  is  a  great  outburst 
ock.  Beds  of  volcanic  ashes  several  feet  thick,  are  interspersed  with 
veral  feet  thick,  containing  organic  remains,  at  Marrington  Dingle, 
quarrv,  two  miles  from  Shelve  church,  the  upper  (Silurian)  Llandovery 
sen,  reposing  unconformable  upon  rounded  bosses  of  trap  and  Llandeilo 
Tear  that  place  are  high  cliffs  of  contorted  strata.  The  district  is  of 
interest  to  geologists;  for  within  a  circular  space  of  country  some  seven 
ross,  so  many  geological  phenomena  are  to  be  studied  under  great 
les. 

1,  1860. 

IS  Urquhart,  Esq.,  presented  to  the  "Liverpool  Free  Museum," 
the  medium  of  the  society,  a  beautiful  series  of  Devonshire  fossils, 
e  name  of  the  "  Pengelly  Collection,"  many  of  the  specimens  having 
and  polished  in  order  to  show  their  internal  structure,  Mr.  Morton 
le  remarks  upon  them,  and  on  the  geographical  distribution  of  Devonian 
Europe. 

llowing  paper  was  then  read . — 

he  Oolite  beds  of  Yorkshire  as  compared  with  their  equivalent  deposits 
and  Gloucestershire.    By  W.  S.  Horton,  Esq. 

ommunication  was  illustrated  by  a  vertical  section  taken  from  Swindon 
p,  and  compared  with  one  of  the  Yorkshire  coast  from  Filey  to  Whitby, 
jrizontal  one  from  Oxford  to  Shortover  Hill.  After  a  short  description 
)ed,  down  to  the  combrash,  reference  was  made  to  the  extreme  vanatiou 
]  hjr  the  succeeding  strata,  which  were  co-ordinated  as  foUow^ : — 
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Yorkshire.  Willi  and  Gloueeilenhirt. 

Cambrash  .        .  Cornbrash. 

Upper  Sliale  and  Sandstone     Forest  Marble,  Bradford  Claj. 

Batli  Oolite  .        .  Bath  Oolite. 

Lower  Shalo  and  Sandstone     Fuller's  Earth. 

Inferior  Oolite  .  Inferior  Oolile. 

Both  the  upper  and  lover  shales  and  sandstohe  are  of  fresh-waUr  or  estoarj 
origin,  and  contain  numerous  plants,  with  Equineliim  calmnnare,  sometimes 
retaining  its  ereet  position,  and  occasional  thin  seams  of  imperfect  coal.  The 
upper  series  may  be  observed  to  the  south  of  Scarboro',  in  Gristhorpe  Bay. 
At  Stninton  Dale  and  Peak  Hill,  which  forma  the  south  aide  of  Robin  Hoofs 
Bay,  the  lower  series  attain  their  greatest  developioenl,  and  are  upwards  of 
four  liundred  feet  in  lliickness.  At  this  spot  the  whole  of  the  strata,  from  the 
Bath  Oolite  to  the  Upper  Lias  iDclusive,  may  be  observed  in  one  grandsection, 
wliicli  attains  an  elevation  of  nearly  six  hundred  feet  above  the  beach.  The 
Upper  Lias  forma  an  underclifT,  from  which  the  soperineumbcnt  Lower  Oolite 
strata  rise  almost  perpendicularly,  and  arc  all  but  inaccessible. 


NOTES    AND    QUEEIES. 

Y  EsGLI.'in"  VTEH-  OF  AdIIEMAh's   TliEORY,— Wc 


N'"tM:s    \si>  <:rrr:ii,s.  :;7 

5.  That  the  increments  of  quantity  and  momentum  of  the  seas  act  by  slow 
degrees  on  the  land  of  the  affected  hemisphere,  so  as  to  produce  sufficient  space 
/or  their  own  accumulations,  till  in  sufficient  time  the  space  occu))ied  by  the 
laad  is  reduced  in  proportion  to  the  accumulatiug  spaces  occupied  by  the  seas. 

6.  That  as  the  seas  encroach  on  the  land  in  one  Hemisphere  they  retire  from 
tlie  other,  on  the  known  principle  of  their  equilibrium ;  but,  during  the  operation 
of  the  perihelion  piaxima,  they  itc  also  accumulated  in  volume  sumcient  to  make 
new  encroachments  in  the  land,  adding  more  and  more  to  their  momenta  in  each 
following  year. 

7.  That  (in  1812,)  the  perihelion  forces  operate  in  maxima  on  the  31st  of 
December,  over  the  parallel  of  twenty  three  degrees  seven  minutes  south ;  that 
these  forces  are  now  moving  northward,  at  such  a  rate  as  that  in  the  year  4,719 
they  will  arrive  at  a  middle  southern  declination ;  in  6,403  will  act  over  the 
eqoator;  in  8,207  will  advance  to  a  middle  northern  declination,  producing 
sensible  effects  on  that  hemisphere ;  and,  between  the  year  8,207  and  15,184 
wiU  probably  be  the  means  of  covering  the  northern  hemisphere  with  sea, 
nearly  as  the  southern  hemisphere  is  covered  at  present. 

S.  That  in  tracing  the  progression  of  these  forces  through  fonner  periods,  it 
appears  that  they  passed  tlie  equator  to  the  south  about  the  year  4,00;;2 
before  Christ,  proaucmg  probably  such  terrestrial  phenomena  as  those  described 
in  the  first  chapter  of  Genesis ;  and  that  they  reached  a  middle  southern  decli- 
nation about  the  year  2,258,  producing  probably  such  sensible  effects  in  that 
hemisphere,  as  are  described  m  the  Mosaic  and  other  accounts  of  the  deluge. 

9.  That  this  motion  of  the  perihelion  forces  over  different  parallels  of  terres- 
trial latitude,  by  producing  an  alternate  prepondency  of  seas  in  Doth  hemispheres, 
sufficiently  accounts  for  the  marine  strata,  and  for  all  the  marine  phenomena 
observed  upon  or  under  the  surface  of  the  land,  the  gradual  operation  of  chemical 
agencies  being  sufficient  to  account  for  the  substantial  changes  in  the  bodies 
themselves. 

10.  Tliat,  if  the  frequent  discovery  of  tropical  remains  in  the  latitude  of 
Britain,  be  considered  as  evidence  that  these  remains  were  natives  of  these 
latitudes,  the  change  of  climate  may  be  refernul  to  the  diminished  angle 
formed  by  the  planes  of  the  equator  and  ecliptic,  which  takes  pkce  at  the  rate 
of  fifty-two  seconds  in  a  century,  jmd  of  a  acgree  in  above  six  thousand  nine 
hundred  years ;  and  which  would  have  been  equal  to  forty-tive  degrees  at  seven 
revolutions  of  the  perihelion  point,  or  one  hundred  and  forty-nine  years  ago." 

This  paper  is  signed  "Common  Sense.'*  ft  certainly  may  take  rank  as  an 
honoured  curiosity  of  geological  literature. — Geokge  E.  Roberts. 

Flext  Implements  in  the  Drift.  —  The  recent  finding  of  some  Flint 
Implements,  evidently  the  work  of  man,  in  a  stratum  which  geologists  have 
been  accustomed  to  consider  of  a  date  long  anterior  to  the  human  era,  has 
priven  rise  to  much  discussion  and  conjecture ;  some  appearing  ready  to  admit, 
(though  no  hunmn  remains  were  found  with  them)  that  tliis  discovery  carries 
back  the  creation  of  man  to  an  almost  incalculably  remote  period ;  though  so 
many  existing  facts  tend  to  demonstrate  his  comparatively  recent  origin  — 
facts  that  are  quite  independent  of  scripture-chronology,  or  the  testimony  of 
tradition. 

By  what  means  these  manufactured  flints  become  imbedded  in  the  formation 
referred  to  Is  a  question  that,  perhaps,  can  never  have  a  perfectly  satisfactory 
solotion ;  but  an  idea  that  seems  to  have  some  possibly  explanatory  bearing  on 
the  point,  was  suggested  to  me  in  reading  the  other  day  an  account  of  the 
const niction  of  the  Thames  Tunnel. 

In  the  course  of  making  the  excavations  for  this  work,  the  difficulties  that 
STOsc  from  the  nature  of  the  soil  in  some  parts  induced  the  contractors  to  pro- 
cure a  diving  beU^  for  the  purpose  of  examining  the  bottom  of  Ike  I'wct.    0\i 
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tlin  first  inspection  tliat  took  place  bv  means  of  this  macliiiie,  a  sbortlmd 
lisinmer  were  left  on  the  spot  by  the  divera ;  but  these  tools  were,  contni;  lo 
their  expectations,  nowhere  to  be  found  ou  their  next  visit.  In  the  pragtts 
of  the  excavation,  howcrer,  while  advancing  the  protecting  wooden  frameiroii, 
this  missing  shovel  and  hammer  were  found  iu  the  waj  of  it,  having  descended 
at  least  eighteen  feet  into  the  ground,  and  probably  resting  on,  or  mixed  up 
with  some  ancient  deposit.  Supposing  these  uticles  bad  net  been  recovered 
by  the  excavators;  and  that  the  soft  stratum  through  which  tbey  sunk  Godeeplj 
liad,  by  some  geological  changes  iu  the  locality,  become  solidified,  and  encrosted 
with  several  layers  of  fresh  soil,  and  tliat  some  future  geologist  had  found  the 
lost  haninier  and  shovel  in  the  position  described,  it  would,  doubtless,  bwe 
furuishcd  as  strong  an  argiuncnt  m  that  day  for  the  vast  antiquity  of  the  hnniAli 
race,  as  the  discovery  of  these  said  flint  implements  in  the  drift  has  done  in  our 

I  am  not  aware  of  what  material  the  auperiiicuinbeDt  stratum  above  the  dtift 
in  that  place  is  composed ;  but,  however  compact  noir,  it  may  possibly  in  ■ 
former  age  have  been  sufficiently  liquified  by  some  aqneons  irruption  or  sub- 
mersiou  to  cause  substauces  of  the  specific  gravity  of  flint  to  sink  through  it ; 
as  (he  silex  has  evidently  done  through  the  chalk  in  a  fluid  state,  or  u  onr 
shovel  and  hammer  did  through  the  soil  b  be  river. 

'n'hatever  diflicullics  may  attend  this  imHithesis,  they  certainly  are  not  greater 
than  arc  involved  b  theslortlbg,  and  wholly  unsupported  assuuption  that  the 
late  fiint  discovery  proves  man  to  have  existed  before  the  straits  of  Dover  were 
formed,  or  the  mammoth  and  other  fossil  animals  had  become  extinct. 

perhaps  be  a  f|aestioii  wLi-lLer  anrimai,-j  aiui  apcciilations  irf 


NOTES   AND   QUEUIES.  30 

It  is  wonderful  how  widely  these  minute  organisms  are  disseminated !    At 

hst  I  thou^t  the  hlack  earth  might  be  the  accumuktion  of  a  large  cesspool; 

hat  I  think  the  diaoovciT  of  these  fresh-water  organisms  will  make  it  ap(>arent 

thai  the  bog  was  the  bea  of  an  ancient  stream  ninniug  into  the  River  Stour  in 

the  time  of  the  Romans. — I  am,  yours^  &c.,  John  Brent. 

Rbd  axd  Whii£  Chalk  of  Yorkshire. — ^Dear  Sir, — In  the  Gcolofi;ist  for 
the  month  of  Norember,  1860,  I  perceive  some  notes  by  Major-Gen.  Emmctt, 
RS.,  E.G.S.,  on  the  above-named  formations,  which,  if  not  corrected  might  be 
the  QBUBe  of  some  disappointment  to  those  of  your  readers,  who,  during  the 
summer  months  may  visit  this  neighbourhood,  and  gather  fossib  from  the  red 
chalk  at  Speeton;  and  the  white  chalic  at  Sowerby,  Manton,  Flamborough, 
Backton,  lE^pton,  Speeton,  &c.  What  I  wish  to  say  on  the  above  subject  is, 
that  the  red  chalk  is  not  found  any  where  nearer  Flamborough  than  at  Speeton. 
This  fiEict  is  fuUy  stated  in  the  Rev.  Thos.  Wiltshire's  Monograph  on  the  "  Red 
Chalk  of  En^and,"  published  at  your  office,  as  also  in  the  Geologist,  vol.  ii., 
p.  261. 

I  would  further  observe,  that,  although  much  of  the  red  chalk  at  Speeton  is 
hard,  yet  there  is,  also,  much  of  this  chalk  which  is  quite  soft — so  much  so  tliat 
it  can  be  crushed  with  ease  between  the  finger  and  thumb.  I  have  never  yet 
washed  this  soft  chalk  for  the  sake  of  its  foraiuinifera ;  but  I  liave  not  the 
least  doubt  that  those  who  wish  to  do  so  would  find  it  equally  prolific  in  fossils, 
if  not  more  so  than  the  harder  chalk. 

The  white  chalk  at  Sowerby,  near  Flamborough,  is  much  softer  than  any 
part  of  the  same  formation  at  Flamborough,  Bucton,  Bempton,  or  Speetou. 
Mil  the  chalk  in  the  latter  places  are  remurkably  indiirutc ;  and,  in  fact,  from 
Flamborough  Dyke  on  the  south  of  Flauiborougli,  around  the  Head,  and  as  far 
as  the  cretaceous  formation  extends  on  the  north  side  of  it,  wc  rin4  all 
the  chalk  very  hard  indeed ,  yet  we  have  many  softer  portions  of  white  cluUk, 
both  at  Sowerby  and  in  the  pits  in  and  around  Bridlington,  so  that  any  person 
who  wishes  to  procure  soft  chalk,  either  red  or  white,  out  of  which  they  want 
foraminifera,  may  procure  any  quantity  they  may  think  proper ;  and  I  should 
like  to  exchange  a  quantity  of  these  soft  rocks  for  a  mounted  specimen  of  each 
variety  of  foraminifera  found  therein.— E.  Tindall,  Bridlington. 

Insect-Res£ains  in  the  Paludina  Beds  at  Peckham. — Dear  Sir, — Mr. 
Rickman,  in  his  paper  read  before  the  Geological  Society  on  the  7th  November, 
stated  that  he  had  not  found  any  insect-remains  in  the  Paludina  bed  at  Pcckhaui. 
This  has  caused  me  to  regard  with  renewed  interest  a  fossil  which  I  obtained  on 
breaking  open  a  mass  of  this  deposit  last  spring.  From  a  comparison  with  the 
figure  and  descrij)tion  given  by  Mr.  West  wood,  in  his  paper  on  fossil  insects, 
(GeoL  Joum.,  vol.  11,  p.  381,)  of  a  spcfcimen  from  the  Corfe  Clay,  it  appears  to 
me  that  my  fossil  is  an  elytron  of  a  small  Beetle.      As  Mr.  Rickiiiau  expressed 

doubt,  in  a  letter  which  you  publislied  a  few 
months  a^,  as  to  the  correctness  of  the  opinion 
which  a  fnend  of  mine  had  formed  with  regard  to 
a  specimen  in  jiis  possession,  I  wished,  before  1 
announced  the  presence  of  inscct-renuiins  in  the 
Peckham  beds,  to  obtain  the  opinion  of  some  com- 
petent authority.  I  therefore  enclose  a  sketch, 
and  shall  be  pleased  to  know  if  you  consider 
^i2*Sd^p^h^'!^*^'"  *l*e   subject    worthy   of   your  attention.    1  have 

another  specimen  very  similar  to  this,  but  not 
10  perfect.  I  have  also  another  one,  smaller  ancf  rather  different  in  shape, 
hut  siniilarily  marked  with  striai. 

I  enclose  also  some  specimens  belonging  to  a  friend,  one  of  which  is  different 
from  any  of  those  in  mj  possession. — \o\irSj  &c.,  C.  E.  Evans,  llampsVcAOi. 
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These  sncciniens  hare  been  forwarded  lo  us;  and  tb rough  the  kindness  of 
Ifr.  H.  W  oodward  have  been  submilted  to  the  examination  of  Mr.  F.  Smith, 
of  the  British  Museum,  vhose  □pinion  ii  expressed  io  Mr,  Woodward's  letter. 

Dear  Siit, — Mr.  Trcdk.  Smith  has  looked  at  the  Peckbam  specimeDS  vilh  me, 
and  tlie  result  arrived  at  is  as  follows: — Three  specimens  are  not  determinablr; 
tun  other  perba|)S  are  not  insect  at  all;  one  is  the  eljtrcn  of  a  species  of 
Curcultonida,  e^nus  Strophosomus  ?  or  Ciicoriiinus  ?  and  another  an  el^ron 
of  a  species  of  Elater. — Vours  truly,  Henry  Woodwaht. 

Drift  iH  THE  Southern  Hemispjiere. — Dear  SiR,^ — In  the  coutoc  of  nij 
rrolo^cal  readings,  I  do  not  gattier  much  kiiowled^  regardine-  the  prevalent 
direction  of  Drift  in  the  Boutnem  hemisphere.  If  jfou  could  Kindly  give  mt 
anv  infonnation  respecting  it,  throneh  the  medium  of  that  interesting  deput- 
.  ment,  the  "  Notes  and  Queries"  of  the  Geologist  Magazine,  jon  would  muck 
oblige,  your  very  obedient  servant. — J.  Ctiaity,  Boltsbum,  Easlgate. 

New  Species  of  Raia  from  Mokte  Bolta. — From  Count  MaiscliaUM 
Icum  tliat  Professor  Molin  has  lately  discovered  three  new  species  of  the  eniu 
Jtaia  among  the  fossil  fishes  of  Monte  Bolca ;  and  tlial  this  Tertiary  fish-liom, 
generally  supjMsed  to  be  analogous  with  that  of  the  Mediterranean,  eihibiti      ' 
on  close  examination  a  somewhat  tropical  character. 
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ON  BRITISH  CARBONIFEROUS   BRACmOPODA. 
By  Thomas  Davidson,  Esq.,  F.R.S.,  F.G.S.,  etc 

FouE  jearR  have  elapsed  since  I  first  commenced  my  researclies 
umong  the  Carboniferoiis  Brachiopoda  of  Great  Britsdn ;  and  I  should 
certomly  by  this  time  have  completed  my  task,  had  not  the  imfortu- 
Qate  delay  in  the  publication  of  the  last  two  or  thr^  volumes  of  the 
Pabeontographical  Society  induced  me  to  undertake  other  work  which 
▼onid  not  reqnire  to  lie  printed  and  unpublished  for  upwards  of  one 
year  and  a  h^.  My  monograph  cannot,  consequently,  be  completed 
or  entirely  published  for  some  time  to  come,  perhaps  a  year  or  more ; 
bat  as  my  researches  in  connection  with  the  subject  are  almost  ended, 
since  thi  whole  series  of  species  at  present  known  have  been  as 
CHPefolly  examined  as  my  means  and  materials  would  permit,  it  may, 
periu^,  be  as  well  that  I  should  at  once  expose  the  results  of  my 
laborions  enquiry,  in  the  hope  that  by  so  doing  some  further  assistance 
and  advice  may  be  proffered ;  which  might  enable  me  to  make  the 
monograph  still  more  complete,  and  at  the  same  time  admit  of  my 
correcting  in  the  concluding  pages  those  unavoidable  mistakes  which 
have  been  commited  during  the  intcrv^al  which  has  elapsed  since  the 
conmiencement  of  its  publication. 

It  may  be  thought  by  some  while  perusing  the  accompanying  cata- 
logue that  the  work  to  be  gone  through  was  but  small  in  comparison 
with  the  time  employed,  but  such  would  be  an  erroneous  assumption, 
Mid  a  sad  return  to  the  numerous  friends  in  England,  Scotland,  and 
Ireland,  who  have  so  zealously  afforded  their  valuable  and  valued 
tesistance,  by  incessantly  ransacking  the  country  in  order  to  obtain 
every  possible  specimen  that  might  assist  and  tend  to  complete  the 
liistory  of  British  Carboniferous  species.  Thousands  and  thousands 
of  specimens  have  been  assembled  and  transmitted  to  me  by  rail  and 
post;  and  if  I  rofrain  from  mentioning  names  it  is  because  my  ^wW 
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ftcknowledfreroents  arc  recorded  in  my  larger  work,  which,  when 
complete,  will  compoBe  a  quiu-fo  volnme,  illustrated  hy  some  fifty  or 
more  pliites.  I  may  likewise  mention  that,  with  very  few  exceptions, 
I  have  had  the  great  advantage  of  obtaining  the  loan  of  the  origin&l 
Bpccimcns  from  which  each  species  hod  been  first  described,  so  that 
my  comparisons  have  generally  commenced  with  the  type. 

As  a  great  many  BO-tcrmed  specioB  have  been  rejected,  it  will  bo 
desirable  to  enter  upon  some  few  eiplanatory  details. 

At  the  time  when  I  commenced  my  researches  among  the  British 
Carboniferons  Brachiopoda,  some  two  hundred  and  fifty  Eo-t«nncd 
species  had  been  recorded ;  but  aiter  a  most  searching  investigation, 
I  could  not  conscientiously  make  out  more  than  abont  one  hundred 
and  eight ;  and  even  of  this  number  somo  few  should  be  located 
among  the  varieties,  so  that  the  determined  species  would  not,  at  tbe 
present  time,  in  nil  probability  exceed  about  a  hnndred.  In  the  second 
and  improved  edition  of  Prof.  Morris's  "  Catalogue,"  published  in 
1854,  one  hundred  and  ninety  three  species  are  recorded,  but  of 
these  about  eigttty-one  only  are  retained  in  our  lists. 

It  would  be  impossible  in  this  short  paper  to  enter  into  many 
statistical  detnilfl  ;  but  we  may  mention  that  in  1836  Prof.  Phillips 
-uiiierated   about  one  hundred     epecies,    as  hai-ing  been   fotuid  in 

iL'lnnd.  and  of  which  fifty-two  iire    by  ua  retained. 
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Many  of  M'Coy's  so-tcrmod  Devonian  npccies  wore  not,  however,  to 
he  found  in  any  of  tlio  Irish   collections,  and   their   existence   as 
Gurboniferonfi  fossils  must,  consequently,  remain  as  "  not  proven,"  for 
the  aadior  of  the  "  Synopsis,"  does  not  furnish  us  with  any  evidence 
•8  to  the  correctness  of  his  determinations  in  the  shape  of  illustrations. 
Mr.  EjeUy,  whose  knowledge  of  Irish  geology  appears  to  equal,  or 
even  exceed  that  of  any  other  man,  expresses  himself  very  averse  to 
my  lejeotingso  many  Devonian  species,  said  to  have  been  found  in  his 
Carboniferous  strata  and  localities,  and  considers  I  am  not  justi- 
fied in  passing  judgment  on  the  contents  of  between  seventeen 
and  eighteen  thousand  square  miles  of  Carboniferous  limestone  said 
to  exist  in  the  sister  island ;  but  I  do  not  presume  to  pass  sentence 
upon  any  but  those  I  am  certain  to  be  due  to  incorrect  identification, 
and  which  have  been  so  stamped  by  Prof,  de  Koninck,  Mr.  Salter, 
and  myself,  and  at  present  existing  in  Sir  B.  Griffith's  collection. 
All  I  wish  to  say  with  reference  to  the  others  is  that,  never  having 
been  able  to  procure  the  sight  of  a  specimen,  I  am  bound  to  state  and 
believe  that  their  existence  is  '*  not  proven  ;"  but  I  shall  be  delighted 
to  admit  and  catalogue  hereafter  any  of  which  a  specimen  or  correct 
figure  can  be  produced,  and  which  on  comparison  will  be  found  to 
agree  with  Silurian  or  Devonian  types.      In  my  monograph  I  have 
described  those  species  only  of  which  I  have  seen  a  specimen,  or  of 
whose  existence  I  felt  certain,  and  of  which  I  was  able  to  give  a 
figure ;  for  it  appeared  to  me  preferable  to  limit  myself  to  what  was 
certain,  than  to  swell  out  my  work  by  the  introduction  of  a  large 
amount  of  very  doubtful  matter.     Mr.  Kelly  has  informed  me  by  letter 
that  a  large  portion  of  the  doubtful  fossils  were  got  in  localities  of 
the  Calciferons  slate,  a  band  which  lies  next  under  the  limestone ; 
that  out  of  some  seventy  not  proven  to  me,  because  I  have  not  seen 
specimens,  twenty-two  were  obtained  at  Lisnapaste  and  Donegal ; 
that  in  these  localities  there  is  a  great  variety ;    and  that  they 
occur  in  black  soft  shale,   as   soft  and  as  easily  decomposed  by 
exposure  to  the  atmosphere  as  any  that  occurs  in  the  coal-measures ; 
that  a  lump  of  this  black  shale  exposed  to  sun  and  rain  for  one  sum- 
mer, would  slake  or  fall  to  pieces ;  and  he  therefore  supposes  that  by 
far  the  lar^r  number  of  Lisnapaste  specimens  that  were  originally 
in  Sir  R.  Griffith's  collection  were  lost  by  their  removal   to   the 
Great  Exhibition  held  in  Dublin,  in  1852,  as  those  tender   sliaJes 
would  not  bear  the  agitation  of  carriage,  and  consequently  mouldered 
away  into  very  small  fragments.     That  there  are  six  or  eight  other 
localities  in  the  Calciferous  slate  in  which  similar  shales  occur  with 
fossils,  and  that  he  finds  upon  looking  over  his  lists  that  most  of  the 
Devonian  species  I  object  to  were  obtained  in  those  localities.    Along 
with  Lisnapaste  there  is  Larganmore,  IJruckless,  Kildress,   (the  red 
shales  near  Cookstown  in  the  Old  Red  series),  Bundoran,  Malahido, 
Curragh,  etc. 

Having  promised  so  much,  we  will  now  give  a  catalogue  of  all 
the  species  at  present  known  to  us  from  England,  Scotland,  and 
Ireland. 
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reretratuCa  focmhui,  Hsjiin,  PetriT,  Derb.,tab.  tlri,,  fige 
1809  ;  DaT.  Mod. ,•  pL  i.,  flgs,  23,  21s  37,  29,  30,  i 

?Mtitoia,  Bow.  Min.   Oon.,  tab.  oowiilTi., 

2-S,  1831 ;  Dby.  Mon.,  pi.  i.,  fige.  1-12  j  ™r.  virgoides. 
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fig.  i.,  1847. 

vencalarii,  De  Koninck,  An.  Foes,  do  !o  Eol- 

giqao,  Bop.,  pi.  \vi.,  fig.  10, 1851  j  Day.  Mod.,  pi.  xiv., 
figa,  1-7,  =  Seminulneeminula,  M'Coj. 
Alhyrii  RayiHi,  KEveilW,  MeraoireB  de  la  Soo.  Oeol.  de 
France,  vol.  ij.,  pL  it.,  figs.  13.30,  1836 ;  Dbt.  Mod., 
p[.  iviiL,  figs.  1-11,  =  r.  Jimibnafa,  Phil.,  =  T.  glahr- 
iitria,  Phil.,  =  T.  deprata,  WCoj. 
—  arpoms*,  Phil.,  Ooo!,  York,  vol.  ii.,  pi.  I.,  fig.  18, 
1836  J  Dav.  Mon.,  pi.  xvi,  figa.  11-16  and  18 ;  pi.  ivii., 


a.  1-5. 


^oo!.   dc 
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■   ^rir^feni  \MH8nMa,  Phil.,  OooL  York^  pi.  li.,  fig.  6,  1836, 

aud  Dot.  Hon^  pL  i<r.,  figg.  16, 16. 
dupliBieoxta,  Phillips'  Geol.  York.,  vol.  ii.,  pi.  i., 

Bg.  1, 1836  (  uid  Dftv.,  pi,  iii.,  figs.  7-10,  pL  iv.,  Hga. 

3-U,  =  S.furcata,  ITCojr,  =  3.  fateieuUaa,  ITCoy. 

pianola,  FhilUps'  GeoL  York,  pi.  i.,  fig,  8,  183G  i 

and  Dm.  Hon.,  pi,  vii.,  figs.  26,  36. 
tnangyilarit,  VUrtia,  Petrif.  Darb.,  pi,  ravi.,  Gg. 

a,  1809 ;  and  Dbt.  Hon.,  pL  v.,  BgB.  16-34. 
irigOTuiiit,  Hartiii,  Petrif.  Dm-b.,  pi.  xxxri.,  ft 

1808 ;  and  Dav.  Hon.,  pi.  ▼.,  figiu  86-36. 
bimicoto.  Sow.,  l£n.  Cod.,  pL  oooddv.,  figB.  1,  2, 

1825  ;  and  Dav,  Hon.,  pL  iv.,  Bgs.  1,  2,  pt  v.,   f     ' 

pi.  yi,,  figB,  1-28,  pi.  vii.,  figi.  1-4,  7-ie,  =  B.  aen 

culoru,   Phillipa,  ^:  9.  ealearoEa,  IfCoy   (not   Bow.), 

=^  S.  tranriens,  WCoj,  =  S.  ffrandicoita  (?),  M'Coy, 

=:  S.  croMo,  De  Kon.,  =;  S.  pliniaisla,  M'Coy,  oM, 
coaroliUa,  PMllipa"  Gool.  of  YorltT  vol.  iL,  pi.  L 

Bg.  7, 1836 ;  and  Dht.  Hon.,  pL  v.,  Bga.  0-15, 
rhomboidea,  Phillipfl"  Geol.  of  York.,  vol.  ii.,  ] 

it,  figs.  8-9,  1S36  J  and  Dav.,  pi.  v.,  figs.  2-8. 
fiitiformU,  Phillips'   Gool.  of  York.,  pi.  is.,  Hrs. 

10,  11,  1836i  Dav.  Mou.,  pi.  liii.,  Bg,  15,    This  is  a 

doubtful  ipedea. 
nwinjntiia,    JTCoy,    Synopsis,    pi.    mii.,   fig.    13, 

ISWi  and  Dav.  Mon.,  p!.  vii.,  fig.  2-1. 
dittani.  Sow,,  Hin.  Con.,pl.ccpoieir,,  Bg.  3, 1826  i 

and  Dav.  Moo.,  pi.  viiL,  figa.  1-17  and  18  (?),  =  8.  W- 

carinata,  M'Coy. 
ampidata,  Hartin,  Trana.  Lin.  Snc.,  vol.  iv.,  pi.  ii 

figs.  1-4,  1796 ;  Dav.  Hon.,  pL  vtii,  figs.  IQ-ZJ',  pi.  ix., 

figs.  1,2,  =  S.  suiwomnM,  Martin. 
Hrodioiij,  Phil.  Ocol.  York.,  vol,  ii,  pi.  i.,  f  „ 

1836  i  Dav.  Mod.,  pi.  ii.,  figa.  4-12,  —  B.  trituleata, 

Phil.,  =  S.  teiradidlit.  Phil. 
Rrcilii,  Dav.  Hon.,  pi.   v.,  figs.   40,   47,   1857. 

Donbtfhl  spociea. 
pin-fiiia,  8ow.,  Min.  Con.,  pi.  ocUii.,  1820]  and 

Dav.,  pi.  X.,  figs.  1-12  i  =  S.  rotiHtduto,  Sow.  (not 

Martin),  =  8.  mtb-rntundnia,  M'Coy. 
rrvalU,  Phillips'  OooL  York.,  vol.  ii.,  pi.  i.,  fig-  5, 

1836  J    Dav.  Hon.,  pL  ii.,   figa.  20-26,  =  S.  exa     ' 

Flcnung,  =  hemiiphipriea,  M,Coy. 
infeTTtcoito,  PhiUipa-  Gool.  York,,  pi.  x.,  fig.  2, 

1836  ;  Dav.,  pi.  i».,  figs.  13-19,  =  S.  rotundata,  Mar- 
tin (?),  =  pawHcoita,  M'Coy  (?). 
glabrn,  Martjn,  Petrif.  Dorb.,  pi.  ilviii.,  figa.  9, 10, 

1809 ;  Dar.  Mon.,  pi.  li.,  figB.   1-9,  and  pi.  lii.,  flge, 

1-5,11,  13,  =  S.  etdua  and  S.  ofclaiii,  Sow.,  =  S.  l! 

SUifcTa  and  S.  A-mra.  Pliillips. 
rhiiibniiltliii,  M'Coy,  Synoi>sifl,  pi.  xzii.,  fig. 

1»U}  and  Dav.  Mon.,  pL  xii.,  figs.  6-7. 
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apirifeni  Vrii,  Flomiug,  Br,  An,  p.  376,  18Z8  j  and  Dav. 
Hon.,  pL  xii,,  BgB.  13,  14,  uid  Dar.  Sc.  Hon.,  pL  i.*, 
&g.  80,  =  imjuiciiim,  Phil.,  :=  clannyana,  Kon. 

CarluivmgM,  Dbt.  Mod^  pi.  riiL,  fig.  11,  1857. 

tiiunCo,  Martin,  Fetrif.  Derb.,  pL  zxKvi.,  fig.  3, 

1809  J  Dav.  Hon.,  pi.  riii.,  figs.  4-18,  6c.  Hon.,  pi.  i.» 
fig.  31,  ^  ilf.  sfriaocep'tofoidu,  M'Coy,  =^  B.  Tetictiiala 
^  S.  meiolcba,  Kiil.,  ^=  S.  imtricttta.  Saw. 

elliptUa,  PhiL  GwJ.  Tork^  pi.  r.,  fig.  18,  1836 

Dav.  Mon.,  pi  xiii.,  figs.  1-3. 
Spiryferina  laminosa,  WCay,  Synopgis,  pi.  xn.,  Bjf.  4,  IBM 
and  Dar.  Mon.,  pi.  vil,  tiga.  IT,  2i,  —  8.  trieomis. 
De  Kon. 

onifoto,  TOT.  oetiriilirala.  Sow.,  Min.  Con.,  pi, 

dkii.,  figs.  2-4,  1827  i  and  Dar.  Mod.,  pL  vii.,  " 
37-17,  60,  ei,  =  Sp.  partita.  Portlock. 

Tniiwrno,  Sow.,  Min.  Coo.,  tab,  ooolnyii,,  f  _ 

Dav,  Mod,,  pL  vii,,  figa.  66-69.     A  very  doubt. 


ful  speoiea. 
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ki/nchoneUa  ?  grtgaria,  M'Coy,  SynnpaiB,  pi.  sdi..  Rg. 
1844  )  gjid  DaT.  Cftrb.  Moo.,  pi.  it.,  fi^.  27,  28.    Not 

/  Rh.  noiKj,  WCaj,  Bynopsia,  pi.  ndi.,  fig.  19, 1844 ;  Ire. 

i  B.  senufltlcata,  ITCoy,  SynopliB,  pi.  nii.,  Sg.  15  j  Iro- 
(.     land :  doab^bl  apociGB  ?. 
anumphona  eratnemi,   HartiD,   Petrif.   Derb. 

%.  4, 1809  ;  and  Dftv.  Uon.,  pi.  zcr.,  Gga.  3,  9,  =  C. 

SehMheimi,  T.  Bnch. 
Tar.  ?  T.  pruava,  Phil.,  G«J.  of  York.,  vol.  ii.,  pi.  xii., 

fig.  87, 1836 ;  and  Dav.  Hon.,  pi.  xir.,  Bg.  10 ;  England. 
gbihvlina.  Phi!.,   Eocy.  Mot.,  to],  iv.,  pi.  in., 

fig.  3, 1884  1  DaT.  Hon.,  pL  ndv.,  figa.  9-2S  ;  T  rhom- 

boidea,    PhiL,   =  T.   leinmulo,    Phil,   =  H.    lansi, 

M'Coj  ?. 
isnrhyncJia,  M'Coy,  Synopeia,  pi.  iCTiii.,  fig.  8, 

1811 ;  and  Dav.  Mod.,  pi.  xxv.,  figs.  1,  2.    Not  buIG- 

ciently  aCndied,  from  want  of  mataria], 
?  laticlii-a,  M'Coy,    Br.    Pal.   Foas.,  pi.  iij.l), 

fipi.  20,  81,  185Si  Dav.  Mon.,  pi.  xir.,  fiRH-  H,  12. 

Not  Bofflcicntly  Btndied,  feora  want  of  material. 
(nji*rtnima  (VhomfioidaitjJ  var,  anihga,  PhHlipa'  Geo!.  o( 

York.,  pi.  va.,  fig.  10,  1836 ;  Dav.  Mon.,  pi.  xiviii,  Bga. 

I,  13,  =  P.  deprtisa.  Sow.,  =  P.  niiniBa,  Hia.,  =  <?. 

4iuiJnHhn''<iru,  Steininger,  =^  L.  tenaisiriatn.  Sow., 

=  L.  dijforto.  Sow.,  ^  L.  nndiiloJo,  Phil.,  =  Jj.  mtiiti- 

rujato,  M'Coy. 
Iivjiforftynihu*  crenirtina,   Pliilljp«'  Gool.  York.,  pi.  is.,  fig. 

6,  1836  i  and  Dav,  Mon.,  pi.  nvi.,  fig.  1,  pi.  nril.,  " 

1-5,  and  10  ?,  pL  ra.,  fins.  14-16,  =  8.  unnilu,  1 

—  Lept.  onomalo,  J.  de  C.  Sow.,  Min.  Con.,  tab.  dmv,, 

fit'-  lb,  =  0.  umbraffuTui".  var.  Portlock,  =  0.  Betliei, 

M'Coy,  =  0.    eomafa,   M'Coy,   =  0,  cadtKo,    M'Coy, 

=  0.  teofcueli  and  0.  rofcurto.  Hall. 

•  Tar.  A.  T.  arathnmdfo,  PhniipB"  Gaol,  of  York. 
|pl.  li.,  fig.  4,  1836;  Dav.  Mon..  pi.  ncv.,  figs.  19-31, 
pi.  iiri.,  figs.  Z-i  (lower  fig.)  6,6,  =  O.  PoHlnckiana 
Somenow:  England,  Scotland,  Ireland. 

Tar.  B.  S.  Kcilii,  M'Coy,  Synopsia,  pi.  mii.,  Up-.  4,  18« 
Dav.  Mon.,  pi.  xxvii.,  fig.  8  ;  England.  Scotland,  Ireland. 

Tnr.  C.  8.  q/fiBdri™,  M'Coy,  Sj-nopais,  pi.  nii.,  "  ' 
18U;  and  Dav.,  pi.  xxvii.,  fig.  9  i  Ireland. 

•  Tar.  D.  8.  radiaiw,  PhilUpa'  Gool.  York.,  pi.  li., 
1836  ;  Dav.  Mon.,  pi.  Jtiv.,  figa.  lfi-18i  England, 
laud,  Ireland. 

trihis  Tempmatn,  Martin,  Petrif.  Derb.,  pi.  ilix.,  figs,  l-l, 
1*,  1809  ;  Dav.  Mon.,  pi.  Jutiic,  figs.  1-6,  and  pi.  m., 
figs.  1.5,  =  0.  fttiKtivms,  Phil.,  =  0.  jitdmi,  Portlock. 
=  0.  laliaiinia,  M'Co^. 
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1 

• 

M'Coj. 

pi.  liiL,  fig.  12,  1843;  Duv.  Mon.,  pi.  xjtriii.,  flg.  11. 
?  mUi>f<iaia,  Phil,  Gcol,  Yo'k,  leb.  «i,  fig  20, 1836  ; 

Mid  Dav.  Mod.,  pi.  xiviii.,   fig.    15.     Not   Bofficientlj 

etodied  &om  want  of  material. 
Frodurtus  guiantgiu,  Martin,  Pctrif.  Derb.,  pi.  xv.,   fig.  1, 

1809  i  and  Day.  Mon.,  pi.  nrarii.,  Kumii.,  xxax.,  and 

lJ.,  =  J.c™«a.Martin,  =  P.auri(a,PhiL,P.  Edelbarg- 

ptut  Sow. 

latiaMMiiU,  Sow.,  Mm.  Con.,  tab.  c«!EtK.,  1833  i 

and  Dav.  Mon.  ScoCtiah  Brecli.,  pL  ii.,  figs.  8,  9 ;  and 
Mod,,  pi.  nrav.,  Hga.  1-4. 

Koninek,  Mon.  dn  Genre  Prodactna,  pi.  it.,  fig.  4,  pi. 
flg.^. 

■ 

♦ 

■ 
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OBtalogao  of  Britiih  CorlxniirerouB  Braohiopoda, 


antalai,  Bon.,  Win.   Con.,  pL  dli.,  6g.  1, 1827,    - 

=  P.  ctuMIahu,  U'Cot  ;  Dav.  Mod.,  pL  izxu.,  figi.  2-9. 
RMncotu*,  FhiL,  OeoL  York,  vol.  ii.,  pi.  viii.,  Eg.  3, 

18361  Dbt.  Boottiah  Garb.  Hon.,  pi.  ii.,  6g.  86,  fd.  iv.,  %. 

26 ;  Bnglaod,  SoDUand ;  Dftv.  Hon.,  pL  in.,  %g.  10.1«. 
tarhonarnit.  Da  Eon.,  Dmc.  dea  An.  Fou.  do  la 

Belgiqae.  ^  lii.  bu,  fig.  1,  1813 1  tind  DaT.  Hon.,  pL 

aiiiv^  fig.  6. 
widatiM,  Defranoe,  Die.  dM  So.  Nat.,  vol.  xliiL, 

p.  3U,  1826 1  De  Kon.,  Deao.  dea  An.  Foss.  do  ta  IJ«<t- 

giqno,  pL  xii,  flg.  2  ;  Da*.  Hon.,  pi.  niiv.,  Ggs.  7-12, 

=  P.  tortOit,  ITOoy  P. 
aratarint.  Do  Koo.,  Deao.  doi  Aninuini  Foaa.  de 

la  BdgiqoB,  [d.  liL,  fig.  10,  1843;    Dav.  Uon., 


'  —  uaSantui,  M 


I,  PetriC  Derb.,  pL  xxivii..  Gga. 

5,  10,  laCOi  nd  Dav.  Hon.,  pL  uiiii.,  &g.  IG-2" 
F.Jiwupiita,TbiL 

rowtjvuHU,  Daf.  Mod.  oT  ScoUJah  Carb.  Brach., 

pL  iL,  flg.  26,  and  pL  v.,  fig.  7, 1860 1  and  Moo.,  pi. 

nniL,  Bga.  21-28. 
K'ej(»twlii<(ianB*,  De  Kon.,  Deso.  do8  An.  Foss.i 

ta  Balgiqne,  pi.  i.,  fig.  8,  1643 ;  Duv.  Mud.,  pi.  xxxi- 

6gs.  lb,  16. 
■ Wrifihti<,  Dav.,  Carb.  Mon.,  pi.  iiiiii.,  figa.  6,  7, 

1661. 
testellatus.  Do  Kon.,  DcBO.  dua  An.  Fops,  do  In 

Bolgjqne,  pi.  ii.,%.  2,  lSi3  ;  and  Dqy.  Mod.,  pi.  miii., 

figa.  24,  25.  and  pi.  uxiv.,  hg.  11. 
piicaiilu.  Bow.,  Kin.  Con.,  tab.  ccoclii.,  fig.  2  ; 

and  Ihw.  Mod.,  pL  xui.,  figs.  3-6. 
mttoiobta,  Phillipa'  QooL  of  York,  vol.  ii.,  pi.  vU., 

Sga.  12,  13,  1836;  Dav.  Hon.,  pi.  zni.,  Sgs.  6-9. 
lub-tpi-ii,  De  Kon.,  Desc.  dea  An.  Foas.  do  la  Bel- 
giqae, pi.  X,,  fig.  1,  1843 ;  Dav.  Mon.,  pi.  xzii.,  figs.  1,  2. 
Cfcrirttomi,  Do  Kon.,  Monographio  dn  Genra  Pro- 

ductoa,  pi.  xrii.,  fig.  3,  1847;  Day.  Mon.,  pi.  xcDi.,fig.  1. 
acabriculuj,  Martin,  Petrif.  Derb.,  pi.  nxvi.,  fig. 

6,  1809  i  Dav.  Scottiali  Cark  Mon.,  pi.  iv.,  fig.  18,  and 
pL  v.,fig.G,Uon.,pLiIii,,figf.6-8;  =F.  qnineuncialin, 
FhilUpa. 

jfoittdoma,  Phillipa'  Gool.  or  York.,  voL  ii.,  pi.  vii,, 

fig.  16,  1836;  Dav.  Mon.,  pi.  ili.,  figa.  l-G,  and  pL  xlii., 
figs.  1-4,  =  P.  ot-alis,  Pha.,  =  F.  rugatus,  I'hU.,  =  P. 
jiyridifomiiit,  Do  Kon. 

jjiiimiojM*,  Sow.,   Min.   Con.,  tab.  hrviii.,  fig.  3, 

1814  i  Dav.  Mon.,  pi.  cciiv.,  figB.  18,  20,  =  P.  jrorni- 
lotui,  PhiUips. 

pimdaliiit,  Martin,  Petrif.  Derb.,  pi,  mvii.,  flg.  6, 

1809  ;  Dav.  Bcottiab  Carb.  Br.,pl.iv.,  figs.  20,22,  Man., 
pL  div.,  figs.  9-18,  =  P  .eUgans.  =  F.  laaniatv!,  M'Coj 

finQmatia,  Sow.,  Min.  Can.,   tab.  COCOlil,  fig.  1, 

jBSSj  aadDar.  Mon.,  pi.  ixniJ.,  figs.  13-16. 

k  ir. 


'VV 


TH£  OEOLOaiBT. 


Cntalogne  of  British  Carboniforona  Bracbiopodii- 


ahonetes  papiHonaem,  Phil.,  Oeol.  of  York.,  pi.  ni.,  1 

183G,  Dftv.  Mon.,  pi.  ilv.,  figs.  8-C,  =  lept.  muHuW 
tola,  M'Coy,  C.  paipyracea,  M,Coy. 

—  ikdrmmiana,  De.  Eon.,  Dt>ic.  deB  Animani  Fdss.  de 
la  Belgiqne,  pi.  xiii,,  6f(.  3,  and  pi.  liii.  bh,  fig  2, 184-3. 

—  e(»>ioi<iBg,  Sow.,  M.  C,  tab.  cccuxii.,  1816. 

—  Bttchiama,  De  Eon.,  Drac  dee  An.  Fosb.  do  la  Bcl- 
giqoe,  pi.  xiiL,  fig.  1, 1843  ;  and  Dav.  Bcottiah  Curb 
iSon.,  pi.  ii,,  fi|^.  1. 

rVar.  cmgsistria,  STCoy,  Synopaig.  pi.  n.,  Eg.  10,  ISWi 
and  Britiah  Carb.  Foab.,  pL  iii.K,  tig.  5 ;  England, 
Ireland, 

tuherculatit  P,  M'Coy,  SynopiuB,  pi.  u.,  fig.  5, 
1844;  Ireland. 
Yer.  bifurcala,  Dav.  Mon.     Settle,  Yorkshire. 

Hanlremi!,  Phil.,  FigB.  and  Deflcr.  of  tho  PbL  Fmb. 

of  Cornwall  and  West  Somerset,  pL  ii.,  Gg.  184,  1S4I : 
and  Dav.  Mon.  of  Scottdah  Carb.  Br.,  pi.  iL,  %.  2-7, 
=  C.  (i>i)(.)  sii&-mmiirw  and  C.  (Lept)  gihlenlo 
M'Coy. 


P-i       Ireli 
Tar.  (i 

L     1844 
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OBSERVATIONS. 

^ratula, — ^Four  species  have  been  provisionally  admitted;  bnt 
9y  appear  all  so  closelj  oonnected  by  intermediate  or  passage 
«,  it  may  still  remain  a  question  whether  they  in  reality  are 
than  varieties  or  modifications  in  shape  of  a  single  species  ?  It 
ften  been  said  and  thought  that  T.  JuutcUa  was  no  more  than 
Dngated  fhU-grown  condition  of  Martin's  T.  saccidua^  and  it  is  at 
.  hardly  possflble  to  distingaLsh  certain  examples  of  T,  OiUingensis 
r.  venadaris  fix>m  Martin's  shell.  T.  virgoides  has  been  supposed 
distinct  from  T.  hastata ;  bat  after  a  lengthened  lamination  of  the 
lal  specimen  figured  in  the  "  Synopsis,"  and  another  from  the 
locality  (Windmill,  in  Ireland),  I  could  not  make  up  my  mind 
parate  it  from  T.  Juuiata,  to  some  specimens  of  which  it  bears 
L  resemblance.  T.  vesicidaria  is  a  very  variable  shell ;  for,  while 
specimens  present  the  deep  triundate  or  triplicated  dorsal  valve, 
)ntal  margin,  in  the  greater  number  of  individuals  this  is  vexy 
tly  marked,  and  even  absent.  T.  vesiadaris  was  for  long  believed 
a  small  shell  not  exceeding  seven  lines  in  length,  but  some 
examples  recently  discovered  at  Bowertrapping,  in  Scotland, 
exceeded  an  inch  in  length. 

would,  therefore,  not  be  impossible  that  all  the  British  Carboni- 
s  TerebratulBB  hitherto  discovered  may,  perhaps,  belong  to  a 
e  species,  capable  of  assimiing  different  shapes,  and  not  pre- 
Qg  a  greater  extent  of  modification  than  what  we  find  in  the  T. 
'ijdis  as  well  as  in  many  other  recent  and  fossil  species.  Are  not 
urassic  Ter.  plicata  and  T.fimbriata  entirely  smooth  up  to  a  cer- 
ige,  and  indeed  often  so  to  an  advanced  age,  when  they  suddenly, 
'  degrees,  becomes  more  or  less  regularly  or  irregulary  plicated 
ig  the  remaining  period  of  their  growth  ?  For  the  present,  how- 
and  until  our  ideas  as  to  the  absolute  necessity  of  enlarging  the 
)  or  range  of  variation  to  be  permitted  to  a  species  be  admitted 
anderstood,  the  four  species  of  Terebratula  recorded  may  bo 
sionally  retained. 

hjri3  or  Spirigera. — In  external  shape  the  species  of  this  genus 
)ach  more  to  Terebratula  than  to  any  other,  and  therefore  in  a 
or  natural  arrangement  should  preceed  Spirtfer.  Of  Athyris^ 
species  have  been  provisionally  retained  from  among  the  many 
lyms,  while  the  value  o^A.globidaris  and  A.  squamigera  may  still 
re  confirmation,  for  of  both  these  shells  the  material  at  my 
land  has  been  veir  scanty ;  and  it  is  even  uncertain  whether 
ientification  with  A.  squamigera  (de  Koninck)  be  correct. 
Itetzia  there  appears  to  exist  two  species,  of  which  R.  radidlis  is 
the  less  rare  and  most  variable  shell;  for  in  some  localities  it 
irs  to  occur  as  a  small  race  with  slender  ribs,  which  in  other 
ties  individuals  twice  the  size  with  stronger  ribs  are  prevalent. 
etzia  ulMrix  I  am  acquainted  with  but  two  or  three  British 
pics,  so  that  a  search  ior  moro  would  be  very  desirable. 
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Sptri/era. — Twenty-five  species  (?)  are  here  proviaionally  retajnej, 
for  the  reasons  flh*ady  given,  viz.,  the  want  of  sufficiently  certain 
connecting  liijts  ;  but  it  is  highly  probable  that  with  time  and  Btni^ 
B5me  few  of  these  may  be  dispensed  with,  or  retained  as  mere  varieliefc 
Maiiin's  Spirifera  striata  ia  the  largest  and  moat  typiual  form  of  ft* 
genua,  and  must  therefore  always  be  considered  a  good  species ;  Ink  • 
I  would  reoommend  a  further  study  of  8p.  Moeque^igis,  Sp.  humerM, 
and  iSp.  duplitsieogta,  in  order  to  ascertain  whether  they  are  also  good 
species,  or  modificationsofiSji.sfr/n'a;  for  I  confess  that  many  example) 
of  the  three  laflt-montioned  species  could  be  but  doubtfully  Beparstrf 
from  Martin's  shell.  Sp.  pianola  and  Sp.  triangularis  appesjr  to  b« 
good  species.  Ap.  bUuleata  has  varied  considerably  in  form ;  tui 
I  am  quite  disposed  to  agree  with  my  friend,  Prof,  de  Koninck,  in 
the  idea  that  Sp.  eragsa  and  Sp.  grandicostata  are  simple  modificatiou 
in  the  shape  of  Sp.  himdcnla.  It  is  even  a  question  requiring  fortber 
eiamination  whether  Sp.  triso?Mi?w  should  be  considered  sepante; 
and.  although  Sp.  eonvoluta  is  a  wonderfully  transverse  and  conons 
shell,  I  am  not  yet  quite  satisfied  that  it  is  not  likewise  related  to 
S.  lisuleala,  Sp.  rhombMea,  Phill.,  is  still  an  uncertjun  form,  of  which 
my  material  ha*  been  too  scanty;  and  as  I  am  uncertflin  whether  I  wi§ 
justified  when  uniting  it  to  Sp.  convohita,  it  will  be  better  for  theprfr 
sent,  at  leaat,  to  retain  it  as  separate.     Of  Sp.  ftiMformit  bat  a  siiffile 
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modifications  lead  us  gradually  to  Sp,  rhomboidalisj  which  might  also 
be  nothing  more  than  a  variety  of  Sp.  glabra.  I  merely  express  here 
on  Uiis  and  other  questions  the  results  of  my  own  impressions  or 
personal  observations,  which  may  be  more  or  less  erroneous.  Sp.  Urii 
18  a  good  little  species,  which  I  beUeve  to  be  a  recurrent  form  of  the 
Devonian,  and  present  also  in  the  Permian  strata,  notwithstanding 
Prof.  Sling's  assertion  to  the  contrary. 

8p.  GanvkiefmBj  as  £u*  as  I  know,  is  also  distinct ;  while  Sp.  lineata 
18  another  excellent  species,  but  exceedingly  variable  in  shape  and 
sculpture ;  at  one  time  I  felt  disposed  to  unite  with  it  Sp.  elliptica;  but 
baving  subsequently  felt  somewhat  uncertain,  have  since  preferred  to 
consider  it  provisionally  separate. 

8p,  UrUy  Sp.  lineaia,  and  I  believe  Sp.  elliptica  had  their  surfaces 
closely  covered  with  numerous  small  spines,  and  it  is  possible  that 
other  forms  were  so  invested. 

Spinferina, — Of  this  subgenus  three  species  only  appear  to  have 
heen  properly  distinguished,  viz.,  Sp.  lamdnosa,  Sp.  insculpta,  and  Sp. 
enriatOj  var.  odapUcaJla.  Sp.  minima  has  been  established  on  one  or  two 
specimens  still  very  doubtfully  characterized ;  as  all  my  efforts  have 
been  unsuccessful  in  the  endeavour  to  obtain  more,  I  consider  the 
name  hardly  worth  retaining.** 

Qyriina. — Of  this  subgenus  two  ^ood  species  appear  to  exist,  viz., 
C.  septosa  and  0.  carhonaria,  a  third,  G.  dorsata,  is  somewhat  doubt- 
fully determined,  oil  account  of  the  imperfect  material  at  my  command, 
which  consisted  of  two  fragments  only  fix)m  the  Carboniferous 
limestone  of  Cork,  in  Ireland.  It  would,  therefore,  be  very  desirable 
that  geologists  in  that  locality  should  have  a  search  for  better  speci- 
mens. 

Bkyrkchonella. — Nine  species  are  provisionally  retained ;  but  the 
claims  ofMh.  cordiformis  have  not  been  satisfactorily  established  ;  and 
of  RkynchoneUa  ?  gregaria  but  two  imperfect  valves  have  come  under 
my  examination.  Bhynchonella  ?  trUatera  appears  to  be  also  a  very 
rare  species,  for  I  am  acquainted  with  only  a  very  few  specimens 
from  Derbyshire,  in  the  British  Museum,  and  in  that  of  the  School 
of  Mines  :  it  appears  also  to  be  a  rare  shell  in  Belgium.  Bh.  ?  nana 
and  jBfc.  semrnxdcata  are  by  far  too  doubtfiil  to  deserve  more  than  a 
passing  notice ;  and  it  is  deeply  to  be  regretted  that  palajontologists 
can  bring  themselves  to  fabricate  species  on  such  insufficient  and 
imperfect  material,  adding  only  confusion  where  such  should  be  care- 
folly  avoided. 

Camarophoria.  —  Four  species  have  been  recorded ;  but  more 
abundant  and  better  material  with  reference  to  G.  isorhyncha  and 
C.  lateralis  must  be  obtained  before  these  can  be  definitely  adopted. 
Of  die  first  I  am  acquainted  with  but  a  single  imperfect  example : 
of  the  second,  with  those*  only  in  the  Cambridge  Museum. 

G.  Grumena,  Martin,  is  a  well  made  out  species,  and  evidently  the 
same  as  that  hoxn.  the  Permian  rocks  known  under  the  designation  of 
C  Schlotheimi;  and  although  I  consider  myself  justified  in  referring 
Terebraiula  rhontbaidea  and  T.  semmula  of  Phillips  to  tbo  sanie 
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author's  C.  ghhulina,  the  matter  may  perhaps  demand  some  fiiHba 
cxanunation. 

Sltvj>kontena  aiialoga.—Tliis  species  appears  to  have  been  recnntnt 
from  the  Silorian  and  Devonian  periods ;  and  although  certain  Bmill 
difTerencea  of  secondary  value  may  be  observed  in  the  8i.  rhotxbn' 
dalii  (Silurian)  and  the  St.  analoga ;  they  are  both  constmcted  on  k 
similar  model,  and  appear  to  be  varieties  of  a  single  species.  Ai 
however  some  small  differences  in  detail  may  be  noticed  in  tiie 
Carboniferous  shell,  the  term  aittdoga  should  perhaps  be  retained,  if 
not  as  a  specific,  at  least  as  a  varietal  designation. 

Streptorhijncvs  creniitria,  Phillips,  Many  so-termed  species  h»Te 
been  fabricated  out  of  varieties  or  variations  in  the  shape  of  this  tctj 
variable  shell;  andofwhichthe  larger  numbcr(ifnot  all)  are  undoubted 
synonyms.  Three  or  four  of  these  may  however  still  demand  tiuther 
examination  and  study,  so  as  to  determine  whether  they  should  be 
considered  more  than  varieties  of  S.  cretiietria  f  I  have  therefore  pro- 
visionally  retained  the  following  designations,  S.  arochnoidea,  8.  KeUii, 
8.  cijliiuiriea, and  S.  rad'ialis,  as  named  varieties  of  S.  erenistria.  Of  S. 
ci/liiiilrica  I  have  never  seen  any  other  than  the  type,  and  althoo^ 
8.  Kollii  is  stated  to  be  plentiful  in  certain  Irish  localities,  but  three 
specimens  in  all  have  passed  under  vof  observation.  Prof.  Phillips 
infomis  me  tlint  be  believes   S,   ru'llnlis   to  be  tjuito  distinifuishable 
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disposed  to  believe  that  Sowerby's   fignres    of  P.  hemiBphoiricus, 

belong  to  varieties  of  P.  gigardeue.      This  matter  will  be  ^irther 

discussed  in  mj  monograph,  for  the  limits  prescribed  to  this  commn- 

nication  will  not   permit  of  more  lengthened  explanations.      P« 

hHmerosus  has  been  established  on  some  singular  internal  casts; 

the  shell  itself  not  having  been  hitherto  discovered ;  bat  I  cannot 

agree  with  those  who  womd  refer  these  casts  to  either  P.  gigmUeua 

or  P.  9efiUreticul<Uiu.    The  prominences  in  the  casts  or  deep  conical 

hollows  (in  the  shell)  for  the  accommodation  of  the  oral  arms  indicate 

that  the  ventral  valve  was  enormously  thickened.     The  position  of  tho 

addactor  or  occlnsor  mnscle  in  the  ventral  valve  is  also  slightly  different 

from  that  common  to  P.  gigaiiieus,  and  which  would  of  itself,  in  this 

instance,  denote  a  specific  difference.     The  material,  however;  is  so 

very  imperfect  and  insufficient  that  very  little  can  be  said  upon  the 

subject.     P.  proho8cideu8^  and  P.  ermineus,  P.  arcuariusy  are  new 

species  to  England,  and  a  veiy  interesting  discovery  entirely  due  to 

the  inde&tigable  exertions  of  my  zealous  and   ^d  friend,  Mr. 

Borrow,  who  has  in  the  most  liberal  and  generous  manner  presented 

me  with  his  best,  and  by  me  figured  specimens.     The  discovery  of 

P.  probosddeus,  (known  in  one  Belgian  locality  only,)   and  of  so 

many   other  species  at  Settle,   in  Yorkshire,    render  that  locality 

especially  interesting,  as  it  exactly  represents  with  us  the  equivalent 

of  the  celebrated  locality  of  Vis^,  in  Belgium. 

P.  ^ulh'l(evi8  is  also  a  now  species  to  Britain ;  but  I  am  not  yet 
satisfied  regarding  the  differences  said  to  exist  between  it  and  P. 
Chfietiani ;  and  should  urge  a  search  for  more  examples  of  both  of 
these  large  and  almost  smooth  spernes  of  Productus.  The  first  has 
been  obtained  at  Leek,  in  Staffordshire,  as  well  as  at  Llangollen. 
The  second  is  stated  by  Prof,  de  Koninck  to  be  from  Wales,  but  of 
which  the  locality  is  still  unknown. 

P.  Wrighiii  is  a  small  species  with  fringe,  found  by  Mr.  J.  Wright, 
at  Midleton,  near  Cork,  in  Ireland,  it  differs  from  P.  tesseUatus  in 
several  respects,  and  both  appear  good  but  rare  British  shells. 
P.  Youngian^is  has  appeared  to  me  new ;  and  in  this  opinion  I  am 
supported  by  Prof,  de  Koninck,  P.  carhonarius  (if  a  good  species)  is 
decidedly  very  rare,  for  I  have  never  seen  more  than  two  British 
examples  which  would  agree  with  Prof,  de  Koninck's  description  and 
illustrations  of  the  species.  The  distinction  between  P.  costatvs 
and  P.  muricatus  are  also  difficult  to  determine,  and  I  am  now 
disposed  to  believe  that  if  the  last  is  not  a  distinct  species,  it  may 
be  a  good  variety  of  P.  costatus. 

Productus  sinwitiutj'andeT  the  designation  ofLeptcena  «nwa/a, appears 
to  have  been  noticed  for  the  first  time  in  England  by  Prof.  M'Coy, 
and.  notwithstanding  its  well  defined  area,  should  be  located  under 
Productiis,  of  which  it  possesses  all  the  characters,  with  the  exception 
of  its  well-defined  ventral  area,  a  oharacter  rare  but  not  impossible 
in  the  genus  Productus ;  and  I  am  glad  to  find  that  Prof,  de  Koninck 
entirely  coincides  with  the  opinions  I  have  expressed  upon  the  subject 
relating  to  hla  remarkable  species.    P.  miimtm  has  also  been  recenW'^ 
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discovered  at  Bowertrapping,  in  Scotland ;  and  which  I  was  happf, 
to  recogniae  among  some  duplicates  kindly  presented  tei  me  by  Mr. 
YooDg.  I'rod.  Qriffithuinve  de  Koninck  has  been  recorded  by  lb. 
Morris  and  others  as  a  British  species ;  but  no  examples  referable  to 
that  shell  have  come  nnder  my  observation.  We  need  not  prolong 
our  observations  with  reference  to  the  other  well-known  spedes  rf 
this  important  genna,  bat  pass  at  once  to  Okonetei,  for  its  speciu 
appear  still  involved  nnder  considerable  con^sion,  and  will  leqnire 
much  farther  investigation  nnder  favourable  circiunstBiiceB  befon 
they  can  be  properly  or  sattsfoctorily  arranged.  The  difficulty  ia 
principally  caoBed  by  a  nnmber  of  badly  de&ied  BO-termed  apedee, 
fabricated  in  Ireland  and  America  on  insofGctent  mat«rial- 

The  only  British  species  which  I  have  been  able  to  rec<^^ise  with 
any  degree  of  certainty  are  C.  eomoides,  C.  papUionacea,  C.  BuehiaM, 
C.  Hardrmteie,  and  perhaps  0.  Daimaniana ;  but  I  am  still  uncertain 
with  reference  to  tins  last,  (althongh  we  possess  examples  identical 
with  those  of  Belginm,)  on  acconnt  of  the  great  resemblance  (xirtaiii 
specimens  bear  to  others  of  0.  jiapU,wnacea.  G.  Suehiana  appears 
to  be  a  well  marked  species,  on  account  of  ito  fewer  or  stronger  ribs; 
but  these  also  vary  to  a  considerable  extent.  It  is  quite  evidJent  tiiai 
the  shell  figured  as  L^t.  croinstria,  by  Prof.  M'Coy,  in  the  "  British 
Pal.  Yo.^sils"  is  a  ^ynouj-m  of  P.  Bio-luan-i;  Lui  I  am  sHll  QiiJcr 
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'without  that  snooess  I  bad  anticipated,  I  must  leave  the  matter  as  an 
open  question,  notwithstanding  the  advantages  I  had  of  being  able 
to  examine  the  original  specimens  or  fragments  upon  which  the  so- 
termed  Irish  species  ?  have  been  founded. 

Crania.  —  Three  species  have  been  retained ;  but  of  these  C, 
^ita/^rcUa  is  the  only  satisftEu^rilj  determined  species.  Of  Crania  ? 
tngonaUt  I  have  never  seen  more  than  the  original  type,  and  it  is  still 
uncertain  whether  it  is  a  Brachiopod,  notwiUistanding  that  we  are 
acquainted  with  several  similarly  striated  or  costated  species  in  the 
rocks  of  other  periods.  Of  Crania  ?  ( Patella)  Byckholtiana  de  Koninck 
=  C.  vesicularia,  M'Coy,  I  am  acquainted  with  but  a  single  Irish 
specimen;  but  the  abell  would  appear  to  bo  less  rare  in  certain  Derby- 
shire localities.  It  would  be  very  desirable  however  to  procure  more 
specimens  of  both  O.  trigonalia,  and  C.  Ryckholtiaiuiy  and  especially 
Uiose  showing  the  interior. 

Biscina, — ^Two  speoies  only  have  been  retained,  viz.,  P.  niiida  and 
D.  Bavreuaeiana  de  Kon. ;  but  as  of  this  last  but  a  single  example  has 
been  found  by  Mr.  J.  Wright,  in  the  limestone  of  Little  Island,  in  Ire- 
land, it  is  therefore  hero  doubtfully  recorded.  1  may  also  mention  that 
I  am  strongly  impressed  with  the  idea  that  the  Perm-an  D.  Koninckil 
cannot  be  specifically  lioparated  from  the  Carboniferous  D.  nitkla. 

Lingida. — The  many  so-termed  species  are  reduced  to  four,  viz., 
LlngiUa  sqiMmifonnis,  (which  has  sometimes  attained  upwards  of  one 
inch  and  a  half  in  length).  L.  myi'doidvs,  a  more  elongated  species, 
L.  Credneri,  which  may  possibly  be  a  variety  of  L.  mytihUles,  and  L. 
Scotica  which  is  separable  from  all  the  others  by  its  tapering  beaks  and 
pccuhar  external  sculpture. 

Having  thus  briefly  exposed  the  present  state  of  my  researches  in 
connection  with  British  Carboniferous  Brachiopoda,  as  well  as  men- 
tioned some  of  the  difficulties  which  still  beset  my  mind  with  reference 
to  the  positive  value  of  certain  so-termed  species,  and  exposed  ray 
ignorance  as  well  as  the  absolute  necessity  for  much  further  research, 
let  us  cast  a  rapid  glance  on  the  Brachiopodous  life  during  the  depo- 
sition of  contemporaneous  (?)  Carboniferous  rocks  in  other  pai-ts  of  the 
world,  in  order  to  ascertain  whether  our  British  fauna  in  this  respect 
was  not  to  a  certain  extent  universally  represented.  In  Europe  we 
find  that  where  carbom'ferous  strata  prevail  a  vast  majority  of  the  same 
species  exist;  and  as  those  of  Belgium,  France,  Russia,  etc.,  are 
already  so  well  known,  fix)m  the  researches  of  several  distinguished 
paleontologists,  we  ^t11  at  once  proceed  to  India,  where  out  of  twenty- 
five  or  twenty-six  species  of  Carboniferous  Brachiopoda  hitherto 
determined,  some  foiui^en  or  fifteen  were  found  (on  an  examination 
1  have  recently  made)  to  be  specificaly  identical  >vith  British  forms  of 
Hpirifrra  ftfriaia,  S.  lincato,  S.  ocioiilicata,  (cristata,)  Athyris  lloyfifiil, 
A.  8ubtilii<i,  Rctzia  nulialis,  RhynchonjUn  plmmdoii,  Sfrcptorhyurhtt.'^ 
(tfcaintria-,  Orthis  resnpinata,  Productfis  strlatus,  V.  codotits^  V.  scmi- 
rdiculatuft  and  P.  hu^jiapiniis,  and  a  further  research  in  these  distant 
regions  will  no  doubt  bring  to  light  a  larger  number  of  commmv 
species. 

VOL.   IK  Yi 
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The  AnstraliaTi  and  Tasmanian  carboniferooB  rocks  have  i 
afforded  their  qnoia  of  common  species,  for  although  the  forms  fi 
those  continent  have  not  hecn  sofGciently  examined,  still  Iroi 
paeaing  glance  I  have  given  to  collections  sent  home  from  Bondi 
and  Port  Stephen  in  Australia,  as  well  as  from  Van  Diomen's  It 
I  have  already  been  able  to  recognize  T.  hastala,  ^.  striaia, 
glabra,  8.  litteata,  Eh.  pleurodon,  Strej)t,  crenietTia,  Orihis  Mieht 
Prod,  cora,  etc.  If  again  and  by  a  rapid  stride  we  should  find  ouree 
caat  on  aomo  of  the  Spitzbergian  frozen  coasts,  we  may  tj 
pick  up  several  of  our  common  species,  such  as  Sp.  oetoplicala,  St 
creTostria,  'pTo.semireticulatue,  P.  coetaiue,  etc.,  along  with  other  fo 
not  known  in  Britain,  and  lastly,  not  to  extend  the  limits  of  this  pt 
beyond  reasonable  bounds,  should  we  viait  the  prodigiously  extei 
carboniferous  regions  of  America,  we  shall  there  also  find  a  vast 
cent«ge  of  species  identical  with  oorown,  bnt  w^iichinmany  insta 
are  still  hiding  their  true  chioscters  under  the  disguise  of  borro 
names.  Possessing  as  I  do  a  very  est^uaive  series  of  An 
can  Carboniferooa  species,  and  for  which  t  am  indebted  to 
kindness  of  Mr.  Worthen,  as  well  as  to  that  of  some  other  Amer 
geologists,  and  having  compared  these  with  our  British  species 
specimens,  I  may  mention  from  among  others  not  yet  snfficie 
',   the    following   few   as  being    identical  with  our   own 
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on  the  descendants  of  the  parent  type,  although  it  would  not  be 
possible  for  me  fully  to  subscribe  to  Darwin's  theory — which  I  do  not 
perfectly  realise,  without  much  further  examination  and  reflection 
— still  there  is  so  much  truth  in  many  of  his  views  and  statements 
regarding  "The  struggle  for  existence"  and  "principle  of  natural 
selection,"  that  the  subject  has  full  claim  to  a  calm  and  dispassionate 
examination,  and  may  lead  us  by  degrees  to  the  better  understanding 
of  many  problems  relating  to  species  and  their  origin  than  we  at 
present  possess. 


A    CHRISTMAS    LECTURE    ON    "COAL" 

B^  J.  W.  Salter,  F.G.S. 
(CoTttinued  from  page  IS.) 

h  oar  last  lecture  stress  was  laid  on  the  fact  that  coal-beds,  unlike 
mineral  veins,  are  stratiRed — not  injected,  or  filling  cracks  in  the  earth 
as  metals  do.  And  when  we  use  the  term  stratified,  wo  mean  that 
the  materials  wo  are  considering — coal,  ironstone,  sandstone,  clay, 
shale — were  all  deposited  sheet  over  sheet,  layer  over  layer,  principally 
by  the  agency  of  water. 

In  scarcely  any  other  way,  except  by  water,  can  we  conceive  of 
materials  being  spread  abroad  over  vast  sarfaces,  in  that  even  and 
regular  manner  which  we  call  "  stratified."  As  a  rule,  the  matters 
ejected  from  the  mouths  of  fiery  volcanos  are  only  rudely  heaped  up, 
and  unless  they  fall  into  the  sea,  do  not  undergo  this  smoothing, 
8preading-out  process.  The  sand  of  the  sea-shore  however,  and  tlio 
pebbles  on  its  margin,  and  the  mud  of  its  great  depths,  are  truly 
"  stratified;"  and  if  afertile  plain,  or  a  marshy  district  were  submerged 
in  the  waters,  the  materials  on  that  surface  would  be  soon  covered 
over  by  the  ooze  and  sand  and  shingle,  and  would  then  be  said  to  bo 
"  interstratified"  with  them.  In  this  way  coal-beds  occur  among 
beds  of  sandstone  and  other  rocks. 

It  is  seldom  that  any  coal-field  contains  more  than  twenty-five  or 
thirty  workable  seams :  and  perhaps  these  altogether  do  not  amount 
to  above  eighty  or  one  hundred  feet  at  the  utmost,  while  in  South  Wales 
the  coal  strata  are  twelve  thousand  feet  thick.  The  mass,  you  see,  is 
rock. 

The  miners  have  names  for  aU  the  other  beds,  or  "  measures"  as 
they  term  them.  Some  of  them  are  amusing,  In  Staff()rdshire, 
for  instance,  the  beds  of  sandstone  (once  loose  sand)  receive  the  names 
of  White,  grey,  green,  and  blue  rock ;  Rough  rock;  and  "  Peldon." 
This  last  is  a  verjr  common  term. 
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Ths  clays  or  ehalea  are  more  oddly  named  —  Clnnch;  Oionnd; 
Pftrtiiiga;  Binds;  Clod;  Shale;  PooDcUbatt;  Table  batt;  Pricbiif! 
and  Blnclrtry. 

Ironstone  beds  rejoice  in  tbe  appellations — Peimystone ;  Brown- 
stone ;  Whitery ;  Laiabstone  ;  Bias  flats  ;  Cakes ;  Grains ;  Gnblrins; 
Ballstonc;  Bindstone  ;  Silver  tbread;  Diamonds;  Getting  rock;  ml 
"  Poor  Robins." 

The  bad  coals  bto — Baas  ;  Smntt ;  Black  bazil,  &c.  And  every  onl 
bed  has  its  name  too.  There  are  the — Top  four-foot  coal;  Yard 
coal ;  Brook  coal :  Robin's  ;  Flying  reed ;  Deep  coal ;  Mealy  grey 
coal;  White  coal!  Stone  coal;  Shallow  co^;  Old-man's  «ial; 
"Heathen"  coal;  Stinking  coal ;  BazUs;  Slipper  coal;  Sawyer  coal; 
and  Bottom  coal. 

I'm  Kiire  that  is  enough.  Moreover,  every  district  has  its  om 
vocabulary.     Only  fancy  what  the  Welsh  most  be ! 

Bnt  whatever  l)c  thekindof  bed  otier  the  coal  there  is  one  invariable 
i-ule  bdow  it.  A  bed  of  clay,  called  "  fire  clay" — a  fine  soft  Bnbstance 
useful  for  fumace-pota  and  fiimace-bricks — occurs  beneath  every 
soam.  Sir  William  Logan,  now  at  the  head  of  the  Geological  Snrtcy 
in  Canada,  first  found  this  out  in  Wales.  It  is  the  clae  to  the  history 
of  coal ;  and  we  shall  have  to  refer  to  it  again. 

Please  to  bear  in  mind  that  these  layers  or  beds  of  coal  are  re- 
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C[Ood  ?  management  we  contriye  to  get  that  enormoos  quantity 
ituJly  from  them.  On  an  average  coal  fetches  nine  shiUings  a  ton. 
that  here  is  thirty  million  pounds  sterling,  and  more.  Besides  wo 
le  four  mOlion  tons  of  iron.  Each  costs  about  a  penny  a  mile  per  ton 
riage  by  the  railway.  And  where  carts  are  used,  a  shilling  a  mile 
'  ton  must  be  paid  for  them.*  Goal  and  Iron  together  would  pay 
).thirds  of  our  taxes  for  the  year ! 

America  is  richer  in  coal  than  we  are ;  she  has  twelve  times  as 
ny  square  miles  of  coal-beds.  But  her  forests  are  yet  so  extensive, 
kt  she  does  not — including  British  America — find  it  necessary  to 
se  above  seven  millions  of  tons  a  year.  This  is  scarcely  so  much  as 
uice  gets  from  her  scanty  coal  seams.  All  honour  to  her  genius 
i  industry  (would  they  were  always  employed  in  arts  of  peace)  ; 
3  gets  seven  and  a  hsJf  millions  from  about  one  thousand  eight 
ndred  square  miles  of  coal.  But  what  shall  we  say  of  little  Belgium, 
dch  raises  eight  millions  out  of  her  five  huncbred  square  miles ! 
Igium  has  plenty  of  iron  too^  and  she  makes  muskets,  but  does 
t  wish  to  use  them. 

Russia  will  scai'ccly  tell  us  much  about  her  coal-mines.  She  gets 
s  tlian  a  million  tons  per  annum  !  Austria  is  almost  equally  poor; 
d  the  whole  of  Germany  does  not  raise  much  above  five  miUions. 
England  has  very  nearly  tlireo  thousand  collieries  in  profitable 
•rk,  and  four  government  inspectors  to  see  that  they  are  safely 
ndled. 

As  the  beds  in  a  coal  basin,  though  regular,  are  often  much  broken, 
5  usual  to  bore  the  ground  beforc  commencing  the  operations  for 
Cracting  it.  The  boring  apparatus  is  very  simple.  It  consists  of  a 
^tic  gimlet,  which  from  its  weight  also  acts  as  a  chopper  or  a 
isel.  It  is  made  of  iron,  tipped  with  steel ;  and  of  joints  which 
lew  together  as  they  are  successively  pushed  down  —  the  point 
ing  either  a  cork-screw  or  scoop  for  soft  strata,  clay,  Ac.,  or  a 
isel  for  harder  rock.  The  principal  instrument  in  use  is  called  a 
dmble."  It  consists  of  a  steel  cylinder,  or  rather  a  plate  of  steel 
lied  round  into  a  cylindrical  shape,  but  so  that  the  edges  ovor- 
p  a  little ;  and  it  is  found  that  this  curled-up  plate,  with  a  square 
»tch  cut  out  of  the  sharp- edged  end,  is  about  the  best  form  for  the 
•uble  work  of  chiselling  the  stratum  and  bringing  up  the  fragments, 
ien  there  is  a  scoop  for  mud  called  a  sludger ;  and  a  great  many 
irieties  which  may  be  screwed  on  to  the  end  of  the  rod.  But  the 
ain  end  and  object  of  all,  is  to  cut  the  beds  through,  one  after 
le  other,  and  bring  up  such  fi'agments  to  the  surface  as  shall  show 
le  nature  of  the  ground  through  which  the  rod  passes.  The  instru- 
lent  is  worked  by  four  men  when  the  depth  is  not  very  great ;  but 
orse  or  even  steam-power  must  be  used  in  deep  borings ;  and  the 
ork  is  very  expensive,  since  the  rod  must  be  continually  drawn  up 
nd  the  fragments  removed.  For  eight  hundred  feet  down  they  can 
I'll  very  accurately  what  beds  they  are  passing  through. 

•  My  friend^  Mr.  l^ohort  Hunt,  supplied  mo  with  these  facts  about  o\a  cao\. 

fotuuopt/oa. 


All  this  is  only  preliininary  :  there  must  bo  n  door  to  yonr  In 
if  you  arc  to  get  into  it,  and  the  shaft  is  the  door  to  a  coal  ra 
This  is  the  first  thing  to  bo  completed.  It  most  go  the  whole  dcjA 
of  the  mine,  in  order  that  they  may  get  rid  of  the  water  M 
eoftkB  through  the  strata,  Thia  ia  man's  great  enemy  when  he  ii 
mining^flt  least  the  first  one — for  bud  air  ia  at  least  as  grest  u 
enemy  afterwards, 

Thosliaft  thon  is  sunk  to  the  "dip"  end  of  the  main,  or  lowest  lerd 
of  tho  floor,  in  order  that  all  the  water  which  may  percolate  iob 
workings  may  ovontnaily  flow  down  into  the  "  sump"  or  ciatem  &at 
lies  at  the  bottom  of  this  "  engine  shaft," 
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from  the  surface,  a,  a,  nms  down  the  porous  strata,  till  it  comes  to 
the  bottom  of  the  basin,  and  there^finds  its  own  level.  It  will  not  run 
tliroagh  the  clay  (h),  and  hence  you  have  only  to  drain  what  lies 
aboTe  it  in  the  strata^  a.     Nay  more,  if  one  part  of  the  basin  be  cut 


Sandstone. 


Clay.       h 

Fig.  4.— Section  of  Coal  Basin. 
a,  porous  beds ;  6,  clay ;  e,  water  level. 


off  from  the  rest  by  faults,  as  in  our  diagram,  p.  9,  only  what  lies 
on  its  own  side  of  the  fault  will  have  to  be  drained  by  any  shaft. 
^0  tliat  a  fault  is  a  positive  advantage,  paradoxical  as  it  may  sound. 
Though  they  cut  up,  and  often  tumble  the  beds  much,  yet  being  filled 
with  clay,  they  effectually  shut  off  the  water  of  one  compartment  from 
the  other ;  and  render  it  possible  to  work  in  the  dry,  when  otherwnse 
yoE  would  have  to  work  in  the  wet.     Like  many  other  apparent  dis- 
advantages, they  do  good  after  all. 

We  may  guess  what  a  terrible  plague  the  water  is  to  the  miner, 
when  we  know  that  in  sinking  some  shafts,  tbe  engine  has  had  to  draw 
off  three  thousand  gallons  a  minute,  with  a  pump  eighteen  inches 
diameter.     It  is  still  worse  in  the  Cornish  tin  mines. 

It  is  a  curious  fact  that  in  deep  mines  the  water  is  generally  salt — 
often  Salter  than  the  sea.  It  often,  too,  contains  green  vitriol  (sulphate 
of  iron)  iodine,  bromine,  and  other  constituents  of  sea- water,  which  no 
doubt  it  once  was.     We  shall  see  that  by  and  bye. 

And  now  we've  got  our  shaft  down  to  the  lowest  point — our  pumps 
at  work — nearly  all  our  money  spent ;  and  we  have  to  find  out  how 
to  work  the  pit  to  the  best  advantage :  for  some  pits  will  send  up  three 
hundred  or  four  hundred  tons  a  day;  and  an  acre  of  coal  with  sixteen 
thousand  tons  in  it  may  be  cleared  off,  by  a  good  method  of  working, 
in  six  weeks ! 

The  winding  engine  o?  "  whimsey"  is  not  nearly  so  powerftd  as  the 
pumping  engine — seldom  one  hundred  horse  power — and  round  the 
drum  over  the  pit's  mouth  are  coiled  the  flat  chains  (of  three  or  four 
links,)  or  strong  ropes,  which  last  they  find  best  for  drawing  coal. 

The  baskets  or  "  skips"  arc  of  various  shapes  in  different  mines. 
A  common  form,  which  strikes  a  stranger  with  some  surprise,  is  a  low 
flat  box  on  wheels,  on  wliich  the  coal  is  piled  ;  and  when  the  pile  is 
bigh  enough,  abroad  iron  hoop  is  thrown  over  it;  more  coal  is  added-, 
other  hoops  ihrowD  over  that — till  the  pile  is  as  high  as  can\)e  "ms^i^ 
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with  safety.  The  hoops  cffectnally  prevent  the  coal  from  falling  (^; 
but  it  lias  an  odd  appearance,  like  a  black  crinoline  petticoat. 

Suppose  then  the  miner  at  the  bottom  of  his  shaft,  it  is  not  all 
stniip;}it  forward  digging  then.  There  is  a  stroctore  in  coal,  and  he 
must  take  advantage  of  it.  It  is  full  of  joints  wlucli  cat  it  np  into 
Rqoariiih  pieces ;  one  set  being  backs  or  cutters,  and  the  other  joints; 
and  the  ui  is  to  drive  the  pickaxe  and  lever  along  these  two  seu 
BO  aB  to  work  the  coal  in  the  easiest  direcrions. 

This  structure  can  bo  seen  even  in  the  httio  specimens  in  onr own  coal 
scuttles,  and  is  dne  to  the  pressure  the  coal  has  received  since  it  was 
liardencd.  There  is  nothing  crystalline  about  it,  as  some  have  fancied. 
It  is  a  sort  iif  cleavage. 

As  niOHt  coal  lies  on  a  slope,  the  firat  gallery  is  driven  horiEontaU; 
along'  it  at  the  lowuat  level,  ii,  a.    This  horizontal  gallery,  wliioK  must 
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to  sappoii  the  too^  and  gradsaUy  driving  the  galleries  or  stalls 
forward,  np  the  slope  of  the  mine. 

The  coab  are  brought  down  the  galleries,  which  have  each  a  tram- 
vaj  laid  in  it,  in  small  wheeled  cars,  which  either  cany  the  skips  or 
ire  themaeltres  detacfied  from  the  train,  hanled  np,  retomed  empty, 
ind  again  wheeled  ^f  by  the  ''pntters,"  or  boys  employed  for  this 
Kiipose.  Ponies  generally  draw  the  loaded  cars  in  Imes  along  the 
iiphead  level  to  the  month  of  the  drawing  shaft ;  and  these  ponies, 
Jeek  and  well-fed,  Hve  in  the  warm  mine  and  like  it.  They  learn  to 
lold  their  heads  low,  for  there  is  never  too  mnch  space  in  a  coal 
gallery ;  and  if  we  would  imitate  them,  we  should  escape  many 
ramps  through  life. 

mien  all  the  galleries  are  cat,  then  they  begin  to  thin  the 
'posts" — and  this  is  a  work  of  some  little  dai^T^r.  Not  only  is  the 
"oof  inclined  to  come  down  on  the  miners'  beads,  bat  the  floor  often 
miges  np  beneath  their  feet.  Snch  a  disturbance  of  the  ground, 
irisii^  fix>m  the  great  pressure  above,  which  forces  down  the  pillars 
nto  the  day  beneath,  is  called  a  "  creep."  It  has  an  odd  effect  on 
he  bnildings  over  the  colHery.  They  begin  to  fall  sideways  out  of 
:he  perpendicular;  square  windows  take  a  lozengo  shape ;  doors,  &c. 
mR  not  open,  being  jammed  at  one  comer.  Ceilings  fall,  bit  by  bit, 
upon  the  inmates;  and  altogether  a  ''creep"  produces  unpleasant 
feelings  for  all  concerned.  But  it  cannot  be  helped — the  black  stores 
i)elow  are  worth  more  than  the  buildings  above ;  and,  therefore,  they 
must  go  the  way  of  all  buildings. 

The  process  of  thinning  may  begin  at  one  comer,  a,  (ihe  i^thest 
^m  the  shaft,)  before  all  the  galleries  are  finished ;  and  when  a  good 
nany  of  the  "  posts"  are  thinned  as  much  as  they  will  bear,  they  extract 
rren  these,  substituting  wooden  posts  for  coal  ones.  The  space  then 
ooks  like  a  forest  of  dead  props,  among  which  you  may  easily  lose 
rour  way ;  and,  as  these  decay,  down  comes  the  whole  mass,  dowly 
>nt  surely,  till  the  roof  and  floor  pieet  in  a  broken  irregular  mass. 
Phe  hollow  space  with  its  ruin  of  shale  and  sandstone — of  sound  and 
lecaying  props,  is  then  shut  off  from  the  other  compartments  of  the 
nine.  No  ventilation  is  further  given  to  that  quarter,  called  a 
goaf^"  and  foul  gas  and  tar-water,  and  eve^  abomination,  may 
oUect  there  till  time  shall  end.     It  is  a  sort  of  Tophet. 

There  is  another  way  of  working,  much  used  in  thin  scams  and 
mall  collieries,  and  universally  preferred  in  Scotland.  It  is  "  long 
rail"  working.  In  this  method  the  galleries  are  driven  (as  before 
rom  a  dip  head  level)  parallel  to  one  another  the  full  extent  of  the 
line,  but  not  near  together,  and  the  coal  between  the  ways  is  then 
rorked  ont  bodily ; — small  entries  being  made  through  the  wall,  and 
U  the  intermediate  coal  "  got"  out,  enough  only  is  left  along  the 
ides  of  the  ways  to  ensue  the  safety  of  the  latter. 

Our  diagram  shows  a  piece  of  this  sort  of  work.     (Seep,  66), 

The  rubbish,  (roof,  floor,  &c.,)  which  must  be  got  out  in  the  main  ways 

writh  the  ftiel  in  thin  seams  of*  coal  or  ironstone,  (for  ironstone  is  got 

in  almost  eveiy  coal  pUJ  need  not  be  taken  away ;  but  is  fiWei.  m^o 
roi,.  IT.  \ 


66 


THE  0E0L0QI3T. 


itie  empty  spaceB,  b,  as  the  coal  is  extracted.  And  a  sort  of  bed  ia 
thus  made  to  receive  the  descending  roof.  It  is  atiflins  work  in  time 
thin  seams  when  the  poor  hewers  have  to  lie  on  their  sides  mid  p)j 
their  picks  ^unst  ttie  black  wall  in  face  of  them,  with  a  yellcnr 
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fiinuices.  There  are  one  hundred  and  two  mills  and  forges  in  the 
Stafibrdshire  district.  For  this  information,  also,  I  am  indebted  to 
Mr.  Robert  Hunt,  of  the  Mining  Record  Office. 

We  are  not  talking,  however,  of  Staffordshire,  but  of  coal  mining  in 
general,  and  now  a  word  on  the  ventilation — the  most  important  of 
all  things  for  a  mine  after  the  water  has  been  expelled. 

Without  a  fiiniace4o  create  an  upward  dran^t  in  the  one  shaft, 
so  tiiat  the  air  may  rush  down  the  other  and  travel  throngh  the  mine, 
the  work  would  be  well  nigh  impossible.  The  way  this  precious  air 
is  made  to  drcnlate  throughout,  instead  of  merely  going  from  one  pit 
to  another,  is  partly  explained  by  our  diagram,  fig.  5,  p.  64.  The  arrows 
point  the  way  the  air  goes  up  one  side  of  the  workings,  round  the  fur- 
ther end,  nkmg  the  working  &ces  of  all  the  galleries,  and  then  back 
again  nearly  to  the  same  point  to  the  upcast  shaft,  TJ,  There  tho 
contaminated  air,  after  passing  the  mouth  of  the  burning  fiery  ftu*nace, 
gains  the  upper  world,  and  makes  room  for  a  better  and  purer  element. 
The  air  is  rratricted  to  this  course  by  the  air-doors,  which  are  marked 
as  black  lines  in  our  plan,  across  the  galleries.  These  are  strongly 
framed  doors,  of  iron  chiefly,  and  are  kept  by  boys,  "  trappers,"  as 
tbcy  are  called,  whose  sole  and  solitary  work  it  is  to  open  and  shut 
these  trap  doors  whenever  a  train  of  waggons  passes.  A  few  words 
of  converse  with  the  "  putter"  lads,  who  bring  the  loaded  skips  down 
the  "  ways" — or  it  may  be,  quite  as  likely,  a  scuffle  with  them — are 
the  only  relief  these  poor  boys  have  (they  are  mostly  very  young) 
during  the  dark  and  solitary  hours.  They  cannot  afford  a  "  low"  or 
candle  for  the  "  trapper"  boys ! 

In  most  of  the  important  mines,  a  separate  "wind  way"  or  "airhead" 
is  driven  by  the  side  of  the  galleries  (or  an  air-tight  wooden  tube 
is  carried  along),  exclusively  devoted  to  air  from  the  downcast  shaft; 
and  then,  after  suppljring  the  miners  in  the  stalls,  finds  its  way  back 
along  the  galleries,  escaping  every  time  an  airdoor  is  opened.  The 
same  method  is  adopted  in  longwall  work.  But  occasionally,  as  I 
learn  from  Mr.  Smyth,  they  work  two  galleries  side  by  side ;  and  use 
one  of  these  for  the  incoming  air,  and  the  other  for  the  return  draught. 
Whichever  mode  is  adopted,  the  principle  is  the  same,  viz. :  to  carry 
the  air  all  round  the  mine,  drawing  it  forcibly  down  one  shaft  and  up 
another,  at  the  other  end  of  the  system.  Be  it  remembered  the 
actual  heat  of  the  earth  is  much  greater  below  the  surface  than  above ; 
that  choke-damp  (an  elegant  term  for  carbonic  acid)  and  other 
poisons  too  sometimes,  are  present  in  the  mine ;  and  ventilation, 
whether  by  fans  or  furnaces,  will  be  seen  to  bo  vital  to  the  work. 

Any  neglect  in  this  important  matter  exposes  the  miners  not  only 
to  the  displeasure  of  the  overseers,  and  the  ill  report  of  the  govern- 
xoent  inspector,  but  to  the  positive  danger  of  explosion  from  the  foul 
gas,  which  is  ever  accumulating  in  the  mine  The  fearful  fire-damp, 
which  has  played  so  terrible  a  part  of  late,  is  generated  rapidly  in  the 
coal  pit.  It  is  carburetted  hydrogen,  tho  same  gas  which  bums  harm- 
lessly in  our  streets.  It  rushes  out  from  many  a  fissure  and  dark 
chamber  upon  tho  miner^  who,  in  spite  of  all  the  precautions  takK^utoT 
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hia  safety,  often  TentareB  on  his  work  with  a  naked  candle,  instod 
of  the  nBe^  inEtmment  which  DaTy  and  Stephenson  had  given  Idin. 

I  need  not  speak  of  this  "  wonderfnl  lamp,"  which  lights  to 
treaattres  as  valuable  and  &r  more  durable  than  tiiose  AladiliTi  found. 
Who  wonld  have  thought,  when  Davy  was  pondering  on  the  fitct, 
that  flame  did  not  paae  readily  through  narrow  tnbea — and  tiding 
shorter  and  Bhorter  lengths  of  these  in  philosophic  sport— that  he  wu 
really  making  a  discovery  which  has  saved  the  hvea  of  thoosanda. 

The  government  inspection,  now  regidarily  carried  on,  will  do 
much  to  encourage  those  that  do,  and  shame  those  managers  tliat  do 
not  conform  to  the  regulations  laid  down  for  their  benefit.  But  mon^ 
a  great  deal  more  is  be  looked  for  from  the  education  of  the  minort 
and  their  children,  ^eyhave  friends  for  the  body,  and  for  the  mind 
too ;  and  a  hfe  spent  undet^ronnd  cannot  kill  out  the  intelligenoe 
and  virtue  of  a  man  who  is  determined  to  hold  it  fast. 

And  now  we  have  done  with  coal  for  the  present,  let  us  try  and 
find  out  how  it  was  formed. 

Itisperfectlyonderstoodthalrit  is  made  up  of  plants.  We  need  not 
enter  again  into  that  proof:  coal  is  full  of  them.  Toa  cannot  stand 
five  minutes  by  the  side  of  a  shaft,  and  look  at  the  heaps  of  da^ 
blue  sholo  brought  out  of  it,  without  finding  them  fall  of  tem-leaves, 
a-like  plants,  and  bits  of  diapered  or  fluted  cylinders  highly 
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and  gnv«l  nban  H,  is 
exhitnied  in  fbll  detail 
nat  ymt^.  It  is  our 
BeotioD  of  the  CHaoial 
In  the  intcffestms 
it  of  this  ooaat  gven  I^ 
hariea  LreD,*  is  1840, 
laoe  ia  notioed,  where, 

to  the  wearing  away  of 
iffoonmderaUe  ohangea 
Binoe  taken  place,  and 
ion  ai  importance  haa 

nune  olearlr  exp(»ed 
it  was  at  the  period 
9d  to.  I  aDnde  to  the 
D  at  Hnndesle;^,  where 
^eahwater  depont  was 
tit  to  be  int«raalated  in 
ndder  clay — an  anoma- 
osition  and  one  diScolt 
lanatioD. 
DT  paper  read  before  the 

Society,  in  May,  1859, 
ng  of  the  flint  imple- 
learing  strata  at  Home, 
.entioned  Mondesley, 
;st  other  places  which 
tbably  synchronons  with 
■m  therefore  desirous  to 
briefly,  the  natnre  of  the 
ilance,  and  to  prove  that 
reshwat«r  deposit  really 
(  ths  Boulder  day  and 
'ntercalated  in  it.     It  is 

a  matter  of  controversy 

now  bring  the  Bubject 
d,  but  merely  as  one  of 
Tor  I  believe  that  all 
ists   who    have    lately 

the  spot,  including  Sir 
B  Lyell  himself,  now 
le  section  in  the  same 

(See  section,  fig.  1.) 
iS  at  once  satisfied  that 
ras  the  order  of  snper- 
n  when  first  I  visited 


iL    Mag.    Tor    Hay,    1840, 
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this  coaflt  in  1848,  and  Bevoral  visits  since  paid  to  it,  in  oompanywift 
Mr.  Morris,  Mr.  Godwin-Austen,  and  other  geologista.confimiodnijridl 
and  my  companionB  in  the  some  view — ^a  view,  I  find,  which  sglM 
with  that  taken  by  the  Rev.  Mr.  Gunn,  who  has  lUAde  thia  part  «tbi 
coast  his  especial  study  For  some  years  pa.st.  So  variable,  howeve^il 
the  condition  of  the  cliff,  that  on  each  occasion  some  new  poiatif 
interest  haabeen  displayed. 

CommoQcing  with  the  loweet  heds  of  the  series,  the  Chalk  and  ovb> 
lying  Crag  arc  not  exposed.  Tbe  dark  sandy  clay  (<;),  knomi  u 
the  Forest  bed.  from  the  abundance,  amongst  other  remains,  of  sterna 
and  tronks  of  trees  found  in  and  on  it,  here  foiTus  the  base  of  iht 
cli^;  but  it  is  only  exposed  at  a  few  spots,  and  when  the  tains,  too 
frequent  at  the  foot  of  the  cliff,  ia  washed  away.  Immediately  upon 
it  ia  a  thin  bed  of  sand,  gravel,  and  clay,  in  variable  proportions,  con- 
taining a  number  of  mammalian  remains,  and  especially 
by  the  Elephas  antUjutif. 

Above  this  is  a  series  of  thin  lieds  of  sand  ('')i  with  sabordinate 
gravel  and  clay  seama,  together  from  twelve  to  twenty  feet  thick. 
No  fossils  had  hitherto  been  fonzid  here  in  this  part  of  the  sectioa, 
hut  in  A  visit  there  in  1858,  the  Hev.  Mr.  Gnnn  showed  me,  on  tho 
south  of  Mundesley,  a  thin  seam  of  pebbly  clay  (  ■  )  in  the  lower  part  of 
this   series,  and  only  one  or  two  feet  above   the  Forest  bed,  full 
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md  and  Freshwater  shells,  all  of  recent  species,  together  with 
emains  of  fishes  and  insects;  and  for  the  list  of  which  I  refer  to 
Sir  Charies  Ljell's  paper.  Some  maTnmah'an  remains  have  also  been 
>iixidy  bat  the  only  bone  I  myself  obtained  was,  apparently,  that  of 
be  ox.  Now  this  deposit  is  underlaid  throughout  its  width,  and 
bereby  distinotly  separated  from  the  Boulder  day,  by  the  bed  of 
direons  flint  gravel  (&^),  two  to  four  feet  thick.  It  is  overlaid  by 
J  another  bed  of  gravel  and  brick  earth  (a),  of  five  to  ten  feet,  also 
lewer  than  the  sands  and  gravel  (/).  The  way  in  which  these  two 
iravels  merge  one  into  the  other,  at  each  end  of  the  section,  is  very 
ostraciive. 

In  sopeipoflition,  therefore,  above  the  Boulder  day,  this  bed  resem- 
»les  the  Home  deposit,  as  it  does  likewise  in  its  Freshwater  character 
md  ahdls^  wad  in  its  unconformity  to  the  existing  line  of  drainage; 
or  a  reference  to  the  section  will  show  that  this  Mundesley  deposit 
a  not  exactfy  coincident  with  the  line  of  the  present  valley.  I  con- 
nder  it  is  a  deposit  in  which  fiint  implements  like  those  of  Hoxne 
siay  probably  be  found  —  especially,  however,  would  I  suggest  a 
csieful  search  to  be  made  in  sandy  part  (b^),  and  the  gravel  (M). 
The  determination  of  the  exact  superposition  of  this  bed  is  further  of 
consequence,  inasmuch  as  some  important  questions,  connected  with 
the  fauna  of  the  pre-gladal  and  post-glacial  periods,  hinges  materially 
Dpon  it.  In  this  inquiry,  therefore,  I  have,  for  the  present,  limited 
myself  merely  to  the  question  of  position,  and  to  pointing  out  the 
presence  of  the  Freshwater  shells  at  A^,  and  the  band  of  mussels  in  h^, 
otherwise  leaving  aside  the  other  important  question  of  orgam'c 
remains.* 

I  have  annexed  %  rough  but  proportionate  and  measured  section  of 
the  beds,  taken  at  different  favourable  periods. 
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BoTALlKSTiTunoN.— Dr.  Tyndall*8  lecture  on  the  18th  ult.  was  a  memorable 
one  in  the  annals  of  even  that  famous  institution,  of  whioh  Faraday  is  one  of 
the  brightest  omamants.  The  Kadiation  of  Heat  is  an  old  and  familiar 
lobject;  but  Professor  Tyndall  has  crowned  it  with  some  new  and  most  important 
beta  —  *'  On  the  Influence  of  Gases  and  Vapours  upon  the  Bays  of  Heat 
fimanating  from  a  Dark  Hot  Surface." 

Before  an  audience  of  five  hundred  persons,  of  the  highest  rank  and  education 
b  the  metropolis.  Dr.  Tyndall,  pale  with  anxiety  for  the  success  of  those  experi- 
oents,  almost  unrivalled  in  their  delicacy,  on  which  the  enunciation  ot  his 
important  facts  depended,  demonstrated  forcibly  the  new  truths  that  the  heat 
noiated  from  dark  bodies  differs  in  many  respects  from  the  heat  radiated  by 

*  I  am  happy  to  say  that  tho  fossils,  both  of  the  Forest  bod  and  of  tho  Fresh - 
^*ter  beds  (b),  are  now  engBging  tho  active  attention  of  a  very  zealous  obaetver^ 
vbo  wiU,  no  doubt,  add  matenallf  to  oar  present  lists. 
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luminoiu  bodies.  The  solar  rays  reaching  the  earth  lose  some  of  their  pnpotH 
oa  radiatinc  from  it — for  it  is  well  known  all  material  snb^tanoes  not  ibwAbii 
Iicat  are  ruLiating  it,  and  b j  the  aid  of  instruments  of  tlie  moat  re&ned  dtutcts, 
Br.  Tjndall  haa  determined  that  such  dark  heat-ra;s  pass  without  loss  tinn^ 
absolutetj  dry  air— that  thej  permeate  many  of  the  easeB ;  but  their  pugRB 
is  aireated  by  the  perfcctlr  colourleaa  and  tranaparenl  oliflant  gaa.  ^iHijpl 
vapours  the  dark  coloured  biaulphate  of  carbon  opposes  no  obst^lotulI^  bntm 
attenuated  vapour  of  ether  stops  them  completely;  while  the  T^qMnr  of  'nto 
admits  of  their  permeation  with  difficulty.  Corbon-rapour  in  t)ie  aa  vonU 
facilitate  the  radiative  action  of  the  earth's  surface,  and  occasion  its  npid  coolBg, 
but  water-vapour  prevents  the  heat  radiations  from  passing  awaj,  and  pnMTH 
that  temperature  necessary  for  the  e^tence  of  onirools  and  pltmts.  The  win 
gulf-stream,  impinging  on  our  coast,  charges  the  air  with  moistnre,  and  Uiii 
envelope  spreaaing  over  oar  island  compels  the  heat  absorbed  from  the  son  bj 
day  to  be  retained  in  the  earth  at  night,  bat  if  any  circximstances  prodatxd  i 
dncr  atmosphere  we  vight  suddenly  find  ourselves  reduced  to  all  the  KventiM 
of  an  arctic  climate. 

What  are  the  bearings  of  these  now  facta  on  the  ancient  geological  oooditiia 
of  the  Corboniferoos  age  and  the  Qhicial  period,  are  questions  at  once  sn^estd 
to  oui  Tnind,  for  it  appears  to  us  tl  at  the  presence  of  a  targe  quantity  of  carbci- 
Tapour  in  the  atmosiuiere,  as  there  has  been  generally  supposed  to  have  beei 
in  tbcCoal-era.  would  of  itself  have  facilitated  the  radiation  of  heat  from  the  orti'i 
snrfnce,  and  have  promoted  its  rapid  coolini;;  but  as  besides  tbis  ailditiond 
Tunntily  of  carbon,  there  is  supposed  to  have  been  n  vast  amount  of  mnistiirc  in 
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would  giTe  a  wider  range  to  these  8traiijg;e  creatures^  which  at  onoe  resemble 
ind  mock  the  "  hnman  form  dhrixMs" — which  so  closely  approach  us  in  structure, 
and  yet  differ  so  widely  from  us  in  many  points  of  their  external  form.  And 
when  we  consider  that  almost  all  other  animals  hare  in  previous  affes  .been 
lepieaented  by  allied  vet  distinct  forms — ^with  what  intense  mtemst  ana  anxious 
expectation  moat  we  look  forward  to  the  time  when  the  progress  of  ciyilization 
in  those  hitherto  wild  oountries  may  lav  open  the  monuments  of  a  former  world, 
and  enaUe  us  to  ascertain  approximately  the  period  w]^  the  present  species  of 
onass  flnt  made  their  afvpearanoe,  and  perhaps  prove  tbe  former  existence  of  a 
alKea  species  still  more  giffantio  in  their  dimensions,  ind  more  or  less  human  in 
their  form  and  structure! 

Bkds  or  FuHT  Pebbles  at  CHARLTON.-^Hr.  Sjm,  Jones  having  informed 
me  of  tiie  remarkable  difference  in  the  character  of  the  two  beds  of  flut  pebbles 
at  Charlto^  near  Woolwich,  and  presented  specimens,  I  reauested  him  to  fur- 
idsh  me  with  a  section  showing  the  position  of  the  bedsi  which  lie  has  kindly  done. 
The  flints  from  the  upper  or  No.  1  pebble-bed  are  zeadilv  broken  by  the  slightest 
Uow  of  the  hammer;  while  those  trom  the  lower,  or  No  2  bed  are  intensely 
hard  and  tonsh,  and  are  broken  only  with  the  greatest  difficulty.  It  is  not  easy 
to  perceive  tne  reason  of  this  difference,  as  both  are  ordinary  chalk-flints. — 

8.ri£ 


Section  at  Charlton  (Mr.  AlMs  Pit). 


Bofl  contafadng  pebbles,  many  *> 
tartdceo.  $ 

Tdloir  sand  oontaining  pebbles 
(No.  1). 


White  nod,  with  seams  of  red 


i,:<S;^l.iiAh:i: 


This  line  is  very  desriy  defined. 
TiQow  ssnd,  with  pebbles  (No.  2) 

Tdlnw  sand,  with  pelibles  and  ) 
remsins  of  Cjfrtna,  etc.  } 

flams  of  ydlow,  red,  and  white 
isnd,  and  Une  day. 


FebMe  bed,  with  the  remains  of 
Qrrvaa,  Ctritkiumf  NerUina^ 
Mdtmoo9i»,  etc.,  mostly 
cnuhca;  seems  to  have  been 
a  large  shell-bank,  fW>m  the 
nuHoner  in  which  the  sheUs  are 
belied  together  and  water- 
worn,  or  eroded. 


Dtfk  blao  clay,  containing  Cy 
and  Jf  elama. 


>*  J»  V 


.••  • 


.CV. 


6  in. 

^  At  20  feetnorth  of  this  section 
M     this  bed  is  4  ft.  in  thickness. 


^o'.^ 


C« 


i 


9»  At  24  feet  north  of  this  section 
^     this  bed  is  only  611.0  in. 

CO 


1  "".'-,"  1 j,^^*»'T^.- 


i 

^  r  At  18  fbet  north  of  this  see* 
S  X    tion  this  bed  is  40. 
4  in. 
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Nkw  Fossils  raox  Skiddaw  Slates. — Sib, — ^IthiekitiawortliwhOetonll 

the  altcQtion  of  jour  readers  to  B  new  and  very  intercstmf  locality  for  fosaib— 
in  the  celebrated  Sldddaw  slates.  Mr.  Brjce  Wr^fatitf 
Rtusell-fitceet,  who  is  well  known  in  the  natural  hiaktt 
trade,  devotes  some  time  annu&ll;  to  colleotiiu  them:  ma 
he  hu  A  store  on  hand,  from  the  neighbourhoooof  Keswii^ 
'  of  the  Oraplolilet  lafillariui,  G.latia.Q.  lamu;  alto  ■  Be* 
Crustacean  form  alhed  to  Dilhi/roearii,  vei^  abundant. 
Lastly,  be  has  discovered — and  vre  owe  him  caonj  thanks  for  doing  so— the 

bmucl)cd  GraptoUtes  (whitdk  Sir  W.  E.  Logan  first  brought  to  liffht  in  Ganadij^ 

of  this  shape. 


New  Cro«l«c«aii  6i 


Prof.  J.  Hall  considers  them  onl;  to  belong  to  the  gcnns  Oraptoliie*,  whkh 
baa  B  simple  stem  with  one  mw  c^  cells. 

,iiW^ I"""""'"'""'"' "'m«tiiti,rri,iii-    But  this  IS  cprtiiiuly  not  the  case,  tor 
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^jtft^fna  l^tfoigata^  StroDhomena  pecten,  Atrypa  reticularis,  Rhynchonella  furcata, 
Petratabiua.    The  only  fossil  that  I  am  aware  of  having  been  found  in  the 
?entameraa  limestone,  in  this  locality,  is  Pentamerus  und^fus ;  it  is  a  very 
hm  band  here,  and  on^  to  be  obserred  by  careful  searcli ;  it  lies  about  the 
aiddk  of  the  section.    From  the  Caradoc  sandstone  at  the  further  end  of  the 
eddoQ,  some  Tcry  fine  and  perfect  Trinucleus  concentricus  have  been  observed ; 
ereral  beads  of  Ampyx pinnatMs,  and  one  entire  specimen;  fragments  of  Remo- 
4euride$  radians,  Illanus  Davisii,  Calymene  Blumenbaehii,  a  new  Raphisfoma, 
"hikU  eUaamiula  and  a  new  fossil  allied  to  Siphonetreta.  •  At  the  top  of  tne  second 
oeadow  atx>Te  this  nlace  again  cross  the  stream,  at  a  ppot  where  a  pole  hung  by 
idiain  is  suspendeo,  and  on  the  side  of  a  section  of  Caradoc  sandstone,  a  new 
ossil  Sphdtrospougia   hospitalis  may  be  readily  observed,   as  the  marks  of 
uunmers  show  clearly  the  exact  situation  in  the  cliff  where  they  are  to  be  found ; 
tnd  besides  this  new  fossil,  many  others  belouging  to  this  formation  are  there 
;o  be  procured.      CJontinue  up  the  stream  to  Longville  Common,  where  a 
^antity  of  loose  stones,  of  a  e^'ecnish  olive  and  yellowish  brown  colour  have 
been  thrown  down  from  several  old  quarries  above,  belonging  to  the  middle 
Caradoc  formation.    These  stones  here  are  rather  barren ;  still  some  good  speci- 
mens of  Modiolopsis  orbicularis,  Bellerophon  bilobaius,  B.  acutus,  Strophomena 
irpansus,  and  several  species  of  OrtAis'mAj  be  procured.    At  the  further  end  of 
the  common,  cross  the  river  by  the  steppmg-stones,  and  immediately  over  the 
lurapike-road  leading  to  Bishop's  Castle,  is  a  large  quarry  of  Bala  limestouo, 
the  beds  of  which  are  all  pitched  up  perpendicular,  owing  to  several  large  faults 
in  the  neighbourhood.    The  stone  is  very  hard,  of  a  light  blue  colour,  and  much 
lijcd  for  road-purposes ;  few  fossils  have  been  obtained,  being  here  a  rather 
barren  rock ;  out  Mr.  Salter,  Palceontologist  of  the  Geological  Survey,  found 
I  short  time  ago  a  new  Lingula,  which  may  be  obtained  in  abundance  ;  small 
wrtions  of  Diplograpsus  prislis,  some  very  large  Strophomena  qrandis^^  with 
(Iher  organisms  are  to  be  found.     The  lower  members  of  the  Caradoc  sandstone 
ie  conformable  to  it  on  the  lower  side  of  the  quarry,  and  some  of  the  beds  are 
W  rich  in  organic  remains ;  the  best  beds  are  about  hidf  way  u{)  the  bunk, 
m,  may  easily  be  known  by  the  hollows  in  the  side,  whore  the  right  strata 
lave  been  worked,  the  stone  is  of  a  light  brown  colour,  and  of  a  tough  sandy 
Waeter.     A  sharp  ehissel-shaped  hammer  is  the  best  for  these  beds.     Some 
•erfect  Trinucleus  concentricus  have  been  observed  here,  together  with  a  new 
Uapkus ;  several  other  Trilobites,  which  I  think  are  not  described ;  some  very 
eautiful  Fenestella^,  Beyrichia  complicatay  and  several  fossil  shells.     These  beds 
fould  probably  yield  several  new  organisms,  if  a  careful  search  were  made,  as 
itherto  they  have  received  but  very  cursory  inspection  from  geologists. 

About  a  mile  and  a  half  higher  up  the  road,  is  a  hill  caUed  the  "  Broken 
•tones,"  the  lower  part  of  which  is  composed  of  the  Lon^^mynd  or  Bottom- 
acts;  and  the  top  of  Caradoc  sandstone,  very  poor  in  fossils.  All  the  rocks 
ere  are  very  muen  pitched  about  in  consequence  of  numerous  faults. 

From  the  Bala  limestone  to  the  WenlocK  shale,  which  are  about  two  miles 
part,  the  road,  with  the  exception  just  mentioned,  passes  through  the  lower 
eds  of  the  Longmynd  rocks,  from  which  no  fossils  have  yet  been  obtained. 

After  ptissing  the  Wenlock  shale,  in  which  no  sections  are  to  be  seen,  the 
Mul  again  passes  through  the  Caradoc  sandstone,  which  continues  to  the  Marsh 
rook ;  on  the  sides  are  several  quarries  full  of  the  general  remains  peculiar  to 
liis  formation.  The  most  proliQc  section  is  in  the  private  drive,  close  to  Marsh 
Irook  Station  through  the  coppice  to  Miuton,  where  a  large  proportion  of 
Caradoc  fossils  are  to  be  procurea.  The  following  are  some  of  them  that  have 
leen obtained  there: — Tentaculites  anglicns,  Phacops  conophthalmm,  Uoiaalonotits 
Swikatus,  Trinucleus  concentricus,  erinoid  plates,  species  of  Fenesklla^  KebuU- 
v>ra  lens,   Orihis  if/^Mis,    Or/Ais  eleffantula,   Orthis  vespertiliOy   Strophomciia 
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ffraiidu,  a  new  species  of  TrematU,  a  species  of  Amioi^Ua,  Belleropiom  tnlcgtm, 

AfodiolopiU  orbteularu,  Unffuta  oeala,  and  h  species  of  Nucula. 

The  reader  is  referred  for  further  information  on  this  interesting  uid  beautifol 
locality  to  Messrs.  Salter  and  Avelin's  paper,  in  the  tenth  Tolome  of  the 
Quarter);  JoarnaJ  of  the  Geological  Societj.- — A.  Mibston,  Ludloir. 

Tebhs  dsbd  im  IK2  Desckiition  or  ise  Bhachiofoda.~Sib,<— I  should 
be  greatly  obliged  if  some  of  tout  correspondents  would  faTonr  me  wiCli  i 
definition  of  the  tonna  "  mesial  fold"  and  "  beak  ridges,"  which  occur  in  Mr. 
Davidson's  valuable  monograph  on  the  Brachiopoda,  published  b;  the  Palaon- 
tographical  Society.  These  two  expressions,  which  are  used  freqaentlj,  ta 
not  eiplained,  as  lam  aware,  in  the  body  of  the  work, — Youra,  A  SritDMT.      ■ 

Our  correspondent  eni^uirea  what  ia  meant  bj  the  term  "  mesial  fold"  lui 
"  beak  ridges ;"  perhaps  the  accompanyine-  sketches  will  explain  these  uul 
other  terms  better  tbao  could  be  expressed  by  words. 
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juire  inwards  to  joia  the  hingv;  mamn.  The  "beak  ridges,"  or  "lateral 
idges"  are  well  dispkyed  in  such  shefls  as  Waldheimia  resupinafUy  W,  numis- 
wutlis,  etc. 


.-^ 


--1 


4 


t/ 


--/ 


Pigs.  3  and  4.—  TerehnUula. 

•i  lai^er,  or  ventral  valve ;  k,  smaller,  or  dorsal  valve ;  a,  beak ;  t,  foramen  taruncatmp  tho 
extremity  of  the  beak ;  r,  deltidium  'surrounding  a  portion  of  the  foramen  ;  x,  beak  ndge  ; 
r,  flattened  or  slightlv  concave  space  between  the  beak  ridge  and  hinge  line ;  I,  umbo  or 
Ijeak  of  the  dorsal  valve.  T.  DAVIDSON. 

Fossil  Fern. — I  have  xmsuccessfully  searched  the  last  number  of  "The 
jeologist"  for  any  information  concerning  the  interesting  specimen  of  a  fossil 
>lant  from  the  coal-measures  of  South  Wales,  figured  at  page  461  of  the  last 
"olurae.  1  am  quite  ignorant  of  the  flora  of  the  coal  period ;  but  having  had 
ome  experience  among  recent  pkuts,  I  was  at  the  first  glance  led  to  the  con- 
clusion that  the  specimen  is  a  partially  developed  frond  of  some  fern.  There  is 
lothing  leading  us  to  suppose  that  the  stem  has  any  connection  with  Lycopo- 
liaee«.  There  are  many  species  among  recent  ferns  the  young  fronds  of  which 
rould  present  precisely  similar  appearances.  In  Polystichum  and  Cyrtomium 
for  instance,  (not  to  mention  other  genera,)  the  stipes  and  rachis  will  be  found 
juite  as  shaggy  as  in  the  plant  figured.  A  partiallj  developed  frond  of  Cyrto- 
mium would  also  present  the  same  appearance  (if  pressed  flat)  in  regard  to 
having  the  pinnse  all  on  one  side  of  the  rachis.  Older  fronds  upon  the  same 
olant  would  not  appear  half  so  shaggy,  as  their  squamae,  or  scales,  are  very 
ieciduous ;  and  two-thirds  of  them  fall  off  before  the  frond  attain;*  its  fuU  size. 
The  form  of  the  whole  frond  shows  that  its  vernation  was  circinate,  another 
proof,  if  it  were  needed,  that  the  plant  was  a  fern. 

I  quite  agree  with  Dr.  G.  P.  ibevan,  that  we  sadly  need  some  new  and  com- 
prehensive work  upon  fossil  plants.  But  in  the  meantime  the  publication  of 
wch  new  and  interesting  species  as  the  present  in  the  pages  of  this  magazine 
vould  greatly  enlarge  our  knowledge  oi  them.  Our  metropolitan  museums 
rould  furnish  ample  material  for  such  a  work,  if  any  person  of  note  could  be 
prevailed  upon  1o  take  the  matter  in  hand. — C.  W.  Cuocker,  Kew. 

This  subject  has  not  escaped  our  attention,  and  has  already  been  the  subject 
of  conversation  with  a  thoroughly  competent  gentlemen,  whom  we  hope  to  induce 
to  undertake  the  task. — Ed.  Geol. 

IxyLUENCE  OF  Peroxide  OF  Lron  ON  Animal  Lipe. — Dear  Sir,  the  Lite 
Sir  E.  De  la  Bcche,  in  the  Mem.  Geol.  Surv,  of  Great  Britain,  vol.  i.,  pa^c  51, 
says,  "We  have  made  expcrimenta  to  ascertain  the  influence  of  peroxide  ol  Vtovi 


78  TBE    OEOLOaiST. 

Upon  marine  and  fresh-water  life,  and,  as  might  be  expeotod,  tbe  presence  of  tUa 
substance  was  found  to  he  hlghlj  injurious  to  it,  bo  that  the  nn''"Vlit  quitted  the 
ptroiide  of  iron  as  speedily  as  conditions  would  permit." 

Where  these  eiperimeuts  ever  put  on  record  r  If  so,  where  P  If  not,  can 
you  tell  mc  wluit  woa  the  nature  of  the  experiments  ?  Infonnation  on  tbb 
subject  will  greatly  oblige,  yours  truly,  W.  P. 
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Tie  Coal-Fielih  of  Great  Biiima :  thxir  Iliihiy,  Slmelnre,  a»d  Rnration.  WUk 
Noliees  of  Ccal-Fieldt  in  other  parU  of  the  world.  By  Edw,  Hull,  B.A, 
of  tiin  Genlogical  Survey  of  Gruit  Britain.  London :  Edv,  Stamfocd, 
Cluirbg  Cn.S3 :  1800, 

This  is  a  small  but  eilremelj  interesting  and  valuable  book— vnlnable  chieBji 
however,  for  the  consideration  of  one  topic — the  duration  of  the  prodooe  of 
our  eotU-ltelds.  When  we  look  at  the  fact  that  of  the  nincty-fiTC  mi|)lniiri  of 
tons  now  rused  for  the  supply  of  the  wliolc  vorld,  the  British  Isles  alone  coo- 
ti'ibute  scventy-Svc  uiillinus;  and  that  our  home  eonsumption  also,  is  not  onlj 
enormous,  but  perpetuiOly  on  the  iiiereasp — the  vitnl  oharnotcr  of  the  questirai, 
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For  our  part  we  are  inclined  to  join  issao  with  Mr.  Hull,  on  some  {)oints — 
tvo  in  particular.  First,  we  think  nc  has  underoted  the  annual  drain  upon  our 
coal-store :  and,  consequently,  the  supply  he  calculates  upon  will  not  last  a 
thousand  jetn.  Moreover,  we  think  tue  exhaustion  will  oe  accelerated  by  a 
much  larger  increased  demand  than  the  three  millions  of  tons  he  allows,  but 
then  on  the  other  hand  we  do  not  think  he  has  admitted  o//  the  available 
store  we  possess.  He  has  restricted  mining-operations  within  a  depth  of  four 
thousand  feet^  on  account  of  the  increase  of  temperature — regarded,  generally, 
bv  geologists  as  equid  to  one  degree  of  Fahrenncit  for  every  sLxty  feet — and 
tfiat  greater  depths  present  insurmountable  difficulties  for  engineering  o|)erations. 
Doubtless,  in  one  sense  this  is  a  right  way  to  view  the  Question,  because  as  increased 
depth  causes  proportionably  increased  expenses,  ana  greater  cost  of  the  material 
the  more  we  should  be  placed  at  a  disadvantage  with  respect  to  other  nations 
▼hose  coal-fields  might  De  more  accessible.  When  needs  must,  however,  our  en- 
gineers will  undoubtedly  surmount  both  the  difficulties  of  mining,  and  find  also 
some  plan  for  keeping  the  mine  cool  enough  for  the  workmen.  We  must  also 
bar  in  mind  that  if  the  temperature  increase  with  the  depth,  it  docs  so  in  an 
ever  decreasing  ratio ;  and  tnat  from  one  degree  to  fifty  feet  from  the  surface, 
▼e  have  at  gr^iter  depths  to  go  seventy -five  or  eighty  feet  for  an  equivalent 
increase. 

Our  space,  however,  will  not  allow  us  to  discuss  thesie  questions  at  length. 
l£r.  Hull's  book  opens  out  a  very  important  subject  for  consideration,  and  will, 
we  trast,  dimw  a  wider  attention  from  the  public,  and  more  detailed  information 
from  the  School  of  Mines.  Some  important  data  have  already  been  printed  bv 
Mr.  Robt.  Hunt,  in  his  Mineral  Statistics ;  and  we  hope  to  sec  these  extended, 
ind  the  whole  subject  grappled  with  in  a  manner  worthy  of  a  national  institution. 

Mr.  Hull's  book  oeserves  attentive  reading;  and  being  inexpensive,  that 
mult  oufirht  to  be  attained. 


Om  ike  Primordial  Fauna  and  the  laconic  Sysfem,     By  Joaciiix  Barkaxde  ; 
with  additional  Notesy  by  Jules  Marcou.    Boston,  U.  S. :  ISGO. 

One  great  value  of  scieutific  research  is  the  kinsliip  it  makes  between  peoples 
who  would  else  know  little  of  each  other,  and  without  it  have  no  inducement 
to  become  better  acquainted.  Commerce  is  said — and  very  truly,  too — to 
make  communion  between  man  and  man,  though  a  geograpmcal  division  of  a 
thousand  leagues  may  part  them ;  but  the  deep  tliiiiking  men  of  any  nation,  if 
this  was  the  only  "free  passport,"  would  be  sliut  out  from  participation  in  the 
irreat  and  varied  benefits  accruing  from  an  extended  intercourse.  For  they, 
vbom  "  men  of  business"  usually  look  upon  as  "  half  witted,"  and  as  men  be- 
hind the  age — "  busying  themselves  about  things  unprofitable,  and  past  findinff 
out" — ^have  no  stake  in  the  wide-cast  net  which  is  fast  covcrinn:  the  earth,  and 
drawing  its  riches  into  certain  vortices  of  trade,  to  the  impoverishment  of 
the  many  and  the  enrichment  of  the  few.  So  that  unless  rock  unto  rock 
answered  as  truly  as  American  cotton  does  to  English  gold,  or  African  ivory 
to  Birmingham  guns,  the  value  of  the  highest  scientific  researches  a  man  could 
ngaec  in  would  be  lost  in  its  best  and  noblest  sense,  from  being  locked  np 
vithm  the  brain  tliat  imagined  it,  or  exported  wildly,  without  liopes  of  an  im- 
ported return  corresponding  to  it  in  value.  Science  whicli  conauccs  to  coni- 
neroe,  being  made  subservient  to  the  lower  pur|X)ses  of  trcwle,  will  always  be 
cosmopolitan  in  its  extension,  and  be  well  thought  of  everywhere ;  but  it  is  of 
theoretical  geology  we  are  now  writing,  and  this,  because  it  cannot  be  mad(^ 
to  agree  with  any  standard  of  human  weu»lit  or  measurement,  commexcc  wvW 
We  naunrbi^  io  say  to.    Bat  here  do  not  let  us  be  misunderstood.    AVvi  Wnvi 
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URvcr  advocalfd  thcorclical  geology :  we  do  not  advocate  it  now.  The  tge  of 
g(H)lugical  learning  is  too  young  for  any  theories  to  be  put  rorward  whicb  aim 
at  rutnpletcness,  or  that  do  more  thau  indicate  the  position  of  a  truth,  henafter 
to  be  found,  with  greater  labour  and  pains.  But  deduetions  from  known  ud 
established  facts  so  insensibly  grow  into  theories  when  they  are  treated  of,  tint 
the  utmost  care  has  to  be  used  by  those  who  moke  studies  of  any  branch  of 
natural  science,  lest  that  which  is  hypothetical  should  be  made  to  pass  Ibti 
truly-based  eouciusion.  And  though  the  domain  of  the  "  true  and  establisbed" 
is  gaining  eveij  day  somewhat  of  the  treacherous  and  unstable  ground  of  (be 
"  uncertain,"  and  so  cliances  of  error  are  diminishing,  yet  at  no  tune  do  vc  b^ 
licve,  since  geologj  began  to  be  studied,  was  there  Iftt  taste  for  dravii^ 
unduly  upon  the  steady  gain  of  honestly-got  and  costly  facts,  or  a  strtnglf 
feeling  among  those  who  are  huildinc  upon  the  strong  foundation,  that  tbe 
wealth  of  what  is  real  and  true  should  not  be  perverted  to  suit  a  visioiiu; 
scheme,  or  made  to  bear  witness  to  what  may  turn  out  a  false  and  deludii^ 
theory. 

These  thoughts  have  occurred  in  considering  a  ccrtiun  question  of  grot 
interest  and  importance  which  has  arisen  out  of  the  endeavour  to  classic  the 
older  Taconic  (Cambrian)  and  Silurian  racks  of  America.  That  these  Tsconic 
rocks  arc  the  representatives  in  the  New  World  of  the  Primordial  wne  of 
llnrope,  chiefly  developed  in  Scandinavia  and  Bohemia,  is  generally  accepted 
nmong  geologists;  while  the  only  hesitation  felt  is  from  the  fact  that  these 
European  "Bottom-rocks"  show  very  scanty  traces  of  life  throughout  their 
thirty  thousand  feet  of  tbictness,  whereas  on  the  American  oontbent  they  con- 
c  tlmn  one  hiiiiLlrcd  ^\ 
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NOTES  ON  THE  GEOLOGY  OF  CLEVELAND. 
By  Chables  Pratt,  Esq.,  Oxford. 

The  district  of  which  it  is  the  object  of  the  present  paper  to  describe 
Ik  principal  geological  feator^s,  has  witL  the  last  few  years 
attracted  an  extraordinary  amount  of  interest  and  attention,  as  well 
from  scientific  observers  as  from  those  who  are  always  seeking  some 
fresh  outlet  for  the  investment  of  their  capital.  Until  a  period  so 
noent  as  little  more  than  twelve  years  ago,  it  was  only  for  its  fertile 
mesdowB  and  picturesque  scenery  of  hill  and  dale,  that  Cleveland 
had  gained  any  celebrity ;  but  a  metamorphosis  so  truly  marvellous  has 
sbioe  that  time  taken  place,  that  it  is  already  entitled  to  be  associated 
witli  the  most  productive  iron-making  districts  in  the  United  Kingdom, 
and  what^  in  all  probability,  wiU  be  its  future  position  in  that  respect 
I  shall  not  now  venture  to  predict,  although  present  circumstances 
would  seem  to  indicate  that,  at  no  very  distant  day,  the  great  iron- 
fields  of  South  Staffordshire  and  South  Wales  must  give  place  to 
their  youthful  opponent  in  the  north. 

The  discovery,  or  more  properly  speaking,  the  development  of  the 

great  ironstone    deposits  of  Cleveland  in  1848  has  given  such  a 

itimnlns  to  the  iron  manufacture  of  the  district,  and  indeed,  of  the 

coontzy,  as  has  seldom  been  experienced  by  any  other  branch  of  trade. 

The  present  flourishing  town  of  Middlesburgh,  which,  with  its  new 

environs,  has  a  population  of  nearly  twenty  thousand,  for  the  most 

pirt  dependent  on  the  iron  trade,  was,  forfy  years  ago,  represented 

uj  one  solitary  farmstead,  with  a  census  of  five  inhabitants :  and  in 

ue  manner  have  all  the  surrounding  villages  in  the  neighbourhood 

of  the  new  works  and  mines  multiplied  their  former  dimensions  with 

amaiiing  rapidity.     But  difficult  though  it  be  to  know  such  fac^  undi 

iwt  seek  to  make  them  known,  I  must  pass  on  from  my  few  observaiiouE 
roz.  IV.  T 


82     .  TEE   GEOLOGIST. 

on  its  Rocial  geography,  lo  what  is  my  proper  subject — the  Geology 
of  Cleveland. 

The  district  is  one  of  pecoliar  good  fortune  with  respect  to  tbe 
attention  it  has  received  from  scientific  explorers,  and  the  nomber 
of  notices  which  it  has  called  forth  in  Tarioas  formB  from  tliose  who 
have  so  investigated  it.  I  might  seem,  indeed,  to  be  performing  a 
Bupcrfluoos  task  is  thus  adding  to  their  number,  did  I  not  feel  confi- 
dent that  a  compendious  r^simi^  of  the  chief  points  of  interest  will 
prove  acceptable  to  many,  even  of  those  who  have  kept  pace  with  til 
that  has  hitherto  been  written  on  the  subject.  Mnch  of  what  I  shall 
say  has,  doubtless,  in  one  shape  or  other  been  said  already;  but  I 
shall  say  little  which  I  have  not  proved  by  peraonal  examination  on 
the  field,  and  at  the  same  time  shall  correct  some  errors  which  I  have 
discovered  in  llie  remarks  of  some  of  those  who  have  preceded  me. 
For  a  more  elaborate  account  of  the  history  of  this  district,  and  for 
more  extensive  sections  and  analogies  them  I  hero  am  able  to  give,  I 
may  refer  the  reader  to  a  very  valuable  paper  read  by  Mr.  John 
Mariey,  C  E.,  before  the  Society  of  Mining  Engineers,  at  Newcastle, 
and  published  in  the  fifth  volume  of  the  proceedjngs  of  that  excellent 
society.  A  voluminous  monograph  has  been  very  recently  brought 
out  on  the  Cleveland  ironstone,  which  contains  much  valuable  infop- 
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tie  agent  of  the  metamorphosis.  If,  however,  wo  consider  the  por- 
tion of  the  strata  at  various  points,  the  different  angles  and  directions 
of  dechnation  at  which  we  find  them,  we  arrive  at  once  at  the  con- 
clnsion  that  aqneons  action  can  only  be  referred  to  as  the  means  of 
having  modified  the  superficial  irregularities  which  had  previonsly 
been  occasioiied  by  a  more  powerftd — a  subterranean  agency, 

ThattJie  Oolitic  and  Lias  formations  have  obtained  very  much  further 
in  a  north-westerley  direction — ^how  much  further  I  see  no  data  for 
ascertaining — their  steep  escarpments  and  abrupt  termination  towards 
that  quarter  most  clearly  evidence ;  and  chat  the  present  inclinations 
of  the  strata,  dipping  as  they  may  be  found  to  every  point  of  the 
compass,  have  been  acquired  subsequently  to  their  formation,  is  only 
in  aooordance  with  the  great  principle  of  horizontal  deposition.  The 
general  dip,  however,  of  the  strata  is  towards  the  south-east. 

The  tremendous  convulsion  which  raised  the  great  Penine  Alps  of 
England — ^that  subterranean  convulsion  which  uplifted  the  mountain 
limestone  to  a  height  of  a  thousand  yards  through  a  length  of  nearly 
se  .''enty  miles,  which,  in  all  probability,  broke  the  continuity  of  the 
Yorkshire  and  Newcastle  coal-fields,  and  which  is  justly  termed  one 
of  the  miost  magnificent  examples  of  dislocation  in  Europe. — This 
stupendous  disruption,  I  say — to  which  we  may  refer  so  many  pheno- 
mena— may  be  regarded  as  the  probable  cause  of  much  which  may  not 
otherwise  be  easily  accounted  for  in  the  physical  aspect  of  Cleveland. 

How  vast  and  potent  must  have  been  the  oceanic  currents,  which 
caused  the  denudation  of  so  great  an  extent  of  strata  I  But,  upon 
the  fractured  edges  of  the  dislocated  strata,  the  violent  action  of  the 
waves  and  currents  would  exercise  a  wondrous  wasting  and  excavating 
power.  Hero,  then,  we  have  causes  sufficient  for  the  changes  we 
observe ;  but,  whether  the  actual  efficiencies  in  operation,  is  a  question 
for  others  to  decide. 

The  rivers,  as  Professor  Phillips  observes,  run  from  the  north  part 
in  valleys  which  the  sea  made  for  them :  the  gradual  wasting,  through 
atmospheric  agencies  of  the  shales  below  has  caused  the  superin- 
cumbent solid  rocks  to  fall  away,  and  crumble  in  their  turn. 

If  we  follow  the  course  of  the  North  Yorkshire  Railway  wo  shall 
see  at  a  s^lance  some  of  the  instances  of  dislocation  to  which  I  have 
referred  above.  A  Httle  more  than  a  mile  eastward  from  the  village 
of  Kildale  we  notice  the  sandstone  rock  of  the  Inferior  Oolite  (which 
I  shall  hereafter  call  the  "  Bottom  Sandstone  rock"),  a  few  yards  only 
above  the  level  of  the  valley  on  our  right  hand,  going  eastward; 
whilst,  on  the  left  towards  Weyworth,  it  caps  the  summit  of  the 
valley  at  a  very  considerable  height,  and  is  easily  traced  descending 
very  rapidly,  as  far  as  Commondale  Station.  At  Castleton,  which 
stands  upon  this  same  Sandstone  rock,  a  very  considerable  dislocation 
is  easily  observed,  which  extends  to  a  great  distance  eastward,  and 
becomes  more  and  more  apparent  where  the  vale  of  Danby  is  narrower, 
as  at  Danby  Crag  and  Howlsike.  The  Esk  here  runs  in  a  synclinal 
axis  of  the  strata,  as  is  most  clearly  discernible  in  Crunkloy  Ghyl, 
to  which  I  shall  have  occasion  to  refer  hereafter. 
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Before  I  proceed  further  with  my  notes,  it  may  be  aa  well  to  gm 
a  tabular  section  of  the  various  strata  as  exhibited  in  tbis  diflbrict. 
preparatory  to  their  minate  divisioD  and  explanation.  It  wiU  be 
observed  that  they  are  confined  to 

the   middle   find   lower   divisions  of 
the  great  Mesozoic 

Although  I  have  endcavonred  to 
ihow  in  my  section  the  compata- 
tivo  thicknese  of  tho  several  divi- 
i  shall  find  that  they  vaiy 
very  considerably  in  the  extent  of 
their  development  at  different  parts 
of  even  the  small  district  under  our 
present  notice. 

The  following  may  be  nndeistood 
as  a  general  view  of  the  series : 

g,  Impure  limestone,  with  shales, 
sandstonos,  &c.,  above  300  feet. 

/,    Shales,  BOndstones,  ironstones. 
with  fossil  plants  and  thin 
COAL— 500  feet. 

.  Sandstone  and  fermginonaheda 
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ago,  was  there  presented,  before  the  mountams  ho  now  sees  before 
him  were  bronght  forth,  or  ever  the  hills  around  him  formed  ! 

To  sink  through  part  of  these  shales  and  all  the  intervening  strata 
to  the  ooal  formation  below  has  been,  as  we  need  hardly  wonder  at, 
long  a  fayourite  project  with  the  landed  proprietors  upon  whose 
estates  they  crop  out  to  the  surfisu^ ;  but,  whether  a  consummation  so 
devoutly  to  be  wished,  is  ever  likely  to  be  realised,  is  a  question  which 
may  well  be  doubted.  If  we  consider  the  inclination  of  the  seams  at 
the  southern  extremity  of  the  Durham  coal-fields,  (whidi  is  about 
twenty  miles  north  of  the  district  of  which  we  speak,  and  the  possi- 
biliiy  of  the  attempt  being  made  at  a  point  where  the  coal  attains  a 
low  depth  in  the  fault  (as  we  know  the  Lias  is  seldom  conformable  to 
the  carboniferous  series) :  and,  moreover,  if  we  think  of  the  doubt 
which  may  reasonably  be  entertained  as  to  whether  the  coal-measures^ 
do  actoaUy  underlie  the  Lias  of  North  Yorkshire  or  not,  and  the  great 
depth  to  which  must  in  any  case  be  sunk  before  the  question  can  be 
pitmounced  to  be  finally  solved,  I  cannot  certainly  hold  out  any  hopes 
that  for  many  years  to  come  Cleveland  will  be  reckoned  amongst  the 
coal  districts,  or  that  ever  a  trial  will  be  made  with  a  result  to  satisfy 
all,  who  are  either  scientifically  or  pecuniarily  interested  in  the  matter. 
Although  the  search  for  coal  has  so  often  proved  unfruitful,  yet  the 
dim  prospect  of  such  a  rich  mine  of  wealth  does  so  easily  beguile 
the  hmded  squire,  that  it  seems  an  idea  which  the  personal  experienco 
of  an  attempt  to  realize  this  fond  hope  alone  can  banish  from  his  mind. 
And  if  we  beheve  Sir  Roderick  Murcliison,*  amid  all  their  failures 
we  never  meet  with  an  individual  who  is  really  disheartened ;  but  a 
frequent  exclamation  is,  "  Oh,  if  our  squires  were  only  men  of  spirit, 
we  should  have  as  fine  coal  as  any  in  the  world !"  An  attempt  was 
recently  made  on  the  estate  of  Visount  Falkland,  of  which  I  cannot 
refrain  from  speaking  in  anything  but  terms  of  commendation — since 
the  abandonment  at  a  depth  at  which  few  would  look  for  any  result 
more  than  has  been  arrived  at,  has  done  nothing  towards  setting  the 
question  at  rest.  Its  continuance,  if  persisted  in,  should  be  a  matter 
for  pubUc,  rather  than  private  expenditure.  As  regards  the  gypseous 
marls  of  which  we  were  speaking  above,  there  seems  nothing  of 
sufficient  interest  in  them  to  detain  us  longer  in  our  examination. 

by  The  Lov;er  Lias  shales  obtain  over  most  of  the  plain  or  lowlands 
of  Cleveland,  and  are  seen  to  a  considerable  height  in  most  of  tho 
escarpments  of  the  long  range  of  hills.  These  beds,  which  we  may 
safely  estimate  at  five  hundred  feet  in  thickness,  consist  for  the  most 
part  of  a  dark  homogeneous  indurated  clay  or  shale,  sub-calcareous 
bands  and  layers  of  ironstone  nodules,  which  are  too  much  incon- 
siderable to  be  worked  for  profit,  although  when  found  on  the  shore, 
loose  from  and  wtwhed  out  of  the  surrounding  shale,  they  have  been 
shipped  in  small  quantities  for  the  furnaces  on  the  Tyne.  An  excellent 
natural  section  of  the  upper  part  of  the  Lower  Lias  is  visible  on  tho 
Cleveland  coast  at  Huntcliffe,  and  inland  in  the  steep  ravines  on  tho 

*  Silurian  aystom,  part  i.,  p.  328. 
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north   side  of  Carlton,  or,   more  properly,  Dromonby   Banlc.      In 

Borao  partB,  it  it  is  very  abandant  in  organic  remains,  and  contains 
whole  rocks  which  are  little  else  than  a  congeries  of  extinct  moUnscs 
the  Qryphea  meurva  being  one  of  the  most  familiar  and  characteristic. 
No  part  of  the  Lower  Lias  has  ever  in  this  district  been  wrought  for 
economic  purposes.  From  this  we  proceed  to  one  of  the  most  im- 
portant divisions  in  that  respect,  namely — 

c,  The  Ironstone  or  Marhthnc  Series. — The  lower  part  of  this  series, 
which  we  tnay  estimate  at  a  total  of  one  hondred  and  fif^  feet  in 
thickness,  consists  of  alternations  of  shale,  marlstone,  and  sandstone, 
of  a  soft  and  argillaceous  character,  generally  abandant  in  fossil 
rcliquiw,  especially  in  Belemiiites,  Ophiuridm,  and  Cardvum  trutteaium, 
and  partially  ferruginous.  A  good  section  may  be  obtained  at  the 
same  points  as  I  referred  to  in  the  last  division,  and  the  marlstoDes 
may  be  well  seen  in  the  prominent  edges  which  they  form  in  the  far- 
famed  Roset)erry  Topping,  at  the  east  end  of  the  Wainstones  Bank, 
and  many  other  elevations. 

It  is,  however,  to  the  great  ironstone-band,  which  forms  the  highest 
stratum  in  this  series,  ttiat  this  district  owes  all  its  celebrity  ea  an 
iron-producing  conntiy,  and  in  respect  of  which  wo  may  trtdy  say, 
it  is  a  "  good  land,  and   a   limd  whose  atones  arc  ii'tiu."     'Wv  a(':ij» 

a  first  developed  in   ISt^J.  in  the  picturfsquo  hill  of  Eston  Kub, 
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ft.  in. 

Sliale    7    0 

IronBtone — good    1     6 

Shale 18    0 

lionBtone — ^**  Avicmla-seam" 4  0 


38    6 


In  the  Orosmont  district,  however,  as  I  shall  have  occasion  to 
aention  hereafter,  the  inferiority  of  these  seams  to  their  thickness  at 
'iSton  is  compensated  by  the  presence  of  other  seams  above,  which  are 
ot  similaTily  developed  at  Eston  Nab.  The  extent  of  conntry  over 
rhich  the  Cleveland  ironstone  bands  extend  cannot  be  estimated  at 
38S  than  two  hundred  square  nules,  capable  of  producing  from  twenty 
bousand  to  nearly  one  hundred  thousand  tons  an  acre.  The  present 
3tal  yield  of  Gh-eat  Britain  is  something  like  three  and  a  half  millions 
f  tons  of  iron,  from  (say)  thirteen  million  tons  of  stone.  Although 
leveland  was  not  worked  until  1848,  its  produce  is  estimated  at 
ix  hundred  and  thirty-three  thousand  tons  of  pig-iron  from  near  two 
lillion  tons  of  ore.  From  the  extensive  mines  at  Eston  alone  the 
ast  quantity  of  two  thousand  six  hundred  and  twenty  tons  nineteen 
undred  weight  has  been  wrought  in  one  day, — thirteen  thousand  four 
undred  and-seventy  four  tons  in  a  week, — six  hundred  and  thirty- 
ight  thousand  six  hundred  and  twenty  in  one  year;  and  a  total 
ming  the  past  ten  years  of  four  millions  sixty-one  thousand  nine 
inndred  and  eighteen  tons. 

This  ironstone  is  chiefly  a  carbonate  of  protoxide,  of  a  greenish 
prey  colour,  and  yields  by  government  analysis  thirty-three  per  cent. 
>f  metallic  iron,*  although  the  average  should  probably  bo  given  at 
bout  thirty  per  cent.  The  following  is  what  is  generally  requisite  to 
lie  manufacture  of  one  ton  of  pig-iron  : — ironstone  (calcined),  two 
ons  twelve  hundred  weight,  or  uncalcined,  three  and  a  half  tons ; 
oke,  one  ton  fifteen  hundred  weight ;  coal,  one  ton ;  limestone,  fif- 
een  hundred  weight.  What  countless  tons  of  iron,  therefore,  may 
«  extracted  from  the  vast  beds  of  Cleveland — sufficient  to  supply, 
or  hundreds  of  years  the  whole  demand  of  the  British  Isles ! 

In  every  direction  from  the  maximum  thickness  at  Eston, 
re  find  the  seam  grows  gradually  thinner  and  thinner,  especially 
owards  the  south-west,  where  it  may  bo  said  to  die  out  at  Thirsk. 
Lt  Swainby  also  the  seam  is  reduced  to  about  four  feet,  and 
iividcd  by  rather  more  than  a  foot  of  shale.  The  seam  at  Eston  is 
3rmed  of  a  compact  coalition  of  what  are  found  in  other  parts  as 
wo  distinct  seams,  parted  by  as  much  as  nearly  thirty  feet  of  shalo 
t  Grosmont,  and  the  eastern  extreme  of  Cleveland ;  the  upper  of 
hese  two  seams,  as  in  the  Grosmont  section,  is  designated  the 
'Pccten  seam,"  from  the  vast  number  of  pec  tines  (Fectcn  cequi- 
•«/fw),  which  are  found  in  it;  and  the  lower  the  "  Avicula  seam," 

*  8oo  appendix. 


oiving  to  tho  abundant  rcmiuns  of  Avicida  ci/gnipes  in  it.  Towarde 
the  east  the  "Pecten  Beam"  acqaires  more  the  concretionaiy  spheroidal 
form,  OS  oBTial  with  arsillacooos  deposits,  and  approaches  nearor  iu 
appearance  to  tho  hard,  compact  clay-stones  of  ttie  coal-meBBnros  at 
Siertey  and  Low  Moor.  As  the  diminution  in  thickness  towards  Qie 
south-east  and  west  from  Bston  is  very  gradnal,  it  is  impossible  to 
fix  any  line  of  demarcation  to  point  out  the  exact  boundary  within 
which  it  ia  of  sufficient  value  to  be  worked. 

An  interesting  paper  was  read  by  Mr,  H.  C.  Sorby,  F.G.S.,  before 
the  West  Riding  Geological  and  Polytechnic  Society ,•  in  which  the 
writer  endeavoured  to  show  that  the  Cleveland  ironstone  was  altogether 
an  altered  limestone-rock,  in  which  tho  carbonafo  of  lime  had  been 
changed  to  carbonate  of  iron,  by  the  peroolation,  probably,  of  some 
chalybeate  water,  and  that  the  ironstone  was  not  deposited  in  its  present 
condition.  I  confess  that  I  am  not  inclined  to  adopt  those  views 
without  further  examination,  as  I  think  the  whole  analysia  of  the  we 
does  anything  bat  favour  such  a  theory.  In  conolading  my  notice  of 
this  moat  important  division,  I  need  only  add  that  these  Lias  bands  are 
very  extensively  wrought,  at  Eston,  Upleatham,  Codhill,  Hntton 
Lowcross,  Belmont  Banks,  Rosedalef  on  the  coast,  Orosmmt  in 
Eskdale,  and  several  other  piuts  of  Clevolniii!.  Tho  nsual  royally- 
rent   paid   in  tho   tlistrict  vniic.'^  (Vom  fourprncc  halfpi-miy  to  ei^lit- 
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\  oodUTenoe  on  the  coast  at  Btinswick  Bay.    Here,  it  is 

neoessary  to  remind  the  reader,  is  a  most  marvellous  pro- 

f  AmjnoziiteB,  Belemnites,  &o.,  and  an  abondance  of  the  now 

remains  of  lehthyosaori  and  FlesiosanrL  An  excellent 
jf  these  rocks,  and  a  delightful  field  for  geological  observa- 
1  be  fonnd  in  the  qmet  and  picturesque  bay  of  Bunswick. 
his  jet-rock  are  about  eighty  feet  of  diale  with  ferruginous 

irregularly  interspersed,  and  for  the  most  part  aggregated 
Lmmonites  and  other  organic  bodies.  Being  very  compact 
Ulaoeous,  they  closely  resemble  some  of  the  oby-ironstones  of 
lire,   and  dsom  a  smular,  though  far  from  a  synchronous 

Above  this  shale,  again,  we  reach  the  fine  argillaceous 
BO  well  known  by  the  name  of  "  alum-shale,"  whidbi  is  fix)m 
o  one  hundred  feet  in  thickness,  and  has  been  worked  for  the 
stnre  of  alum  since  about  the  year  1594,  when  alum-works 
st  introduced  into  the  district  of  Ghiisborough,  by  Sir  Thomas 
r,  where  these  shales  have  ever  since  been  more  or  less  ez- 
f  wrought.  Scattered  up  and  down  through  the  whole 
f  Cleveland,  we  find  traces,  in  vast  heaps  of  calcined  shale 
•e  excavations,  of  abandoned  alum- works,  as  at  Carlton  Bank, 
rank,  above  Gtrosit  Ayton  and  several  other  places,  whilst  we 
present  operation  the  works  near  Guisborough,  at  Bonlby, 
osttleness.  The  process  of  manufacture  is  simply  as  follows : 
imposition  of  the  shale  is  accelerated  by  being  burnt  in  large 
Y  the  manu&cturer,  who  avails  himself  of  the  carbonaceous 
r  of  the  shale,  and  the  sulphur  of  the  iron  is  changed  into 
c  acid,  which  forms  a  sulphate  of  iron  and  alumina ;  by  sub- 
processes  of  evaporation,  the  sulphate  of  alumina  is  purified, 
ish  is  added  to  render  the  salt  crystallizable. 
3  the  alum-shale  is  a  stratum  about  twenty  feet  in  thickness, 
9  usually  termed  the  "  Cement-rock,"  from  its  containing 
IS  calcareous  nodules,  which  are  used  in  the  manufacture  of 
3ement.  These  nodules  will,  for  the  most  part,  be  found  to  be 
igation  round  an  organic  nucleus  ;  and  by  baking  them  until 
ide,  I  have  frequently  procured  most  beautiful  specimens  of 
nmonites.  Above  this  is  found,  in  a  perfect  section,  a  deposit 
four  feet  of  indurated  clay  known  as  the  "soft  jet-rock,"  from 
ining  a  quantity  of  jet,  inferior  however  to  that  in  the  hard 

of  which  I  spoke  before.  This  rock,  in  opposition  though 
many,  I  shall  make  the  highest  one  and  the  conclusion  of  the 
nation,  the  upper  division  of  which,  as  I  have  described  it 
lay  in  summary  be  given  as  follows : 

ft.  in. 

fc  jet  rock  about    4    0 

Qcnt-rock „      20     0        ft.     in. 

m-shale  (used  in  manufacture  of  alum)  80     0  to  100     0 
m-shale  (not  so  used,  and  with  many 

nodules) 60     0  to    80    0 

-djetroek    18     0 

d  sandjr  shale 20     0  to     40      Q 


90  THE  GEOLOGIST. 

Tho  deposition  of  tlio  Oolitic  and  Lias  formations,  tmlike  lliat  of 
tho  Coal-measures  and  New  Red  Sandstone,  was  evidently  continong, 
and  is  withont  any  traces  of  an  interval  elapsing  between.  In  pro- 
portion, therefore,  as  wu  find  the  transition  from  one  to  the  other  diom 
gradnal  and  undefined,  wc  may  regard  the  section  as  more  perfect  ajji! 
complete.  At  the  head  of  Frynp  Dale,  for  example,  we  find  the  Iran' 
sition  line  far  less  marked  than  at  Koseborry  and  most  other  places; 
and  therefore  we  may  assume  that  it  is  a  more  ]K;rfect  section  Ihoo 
the  others.  Tho  baaement-bed  of  the  Inferior  Oolite  has,  in  tho  Boolk 
of  England,  been  the  object  of  a  contest  between  Dr.  Wright  on  behslf 
of  the  Liafi,  and  PVofessor  Bnckinan  for  the  Oolites,  a.3  may  bo  seen 
in  a  paper  read  by  tho  latter  before  the  Geological  Society.*  I  shall, 
however,  hero  content  myself  by  merely  stating  that  there  are  reasons, 
which  I  cannot  now  spare  s|iace  to  addnco,  for  regarding  the  neit 
important  strntnm,  as  it  sometimes  appears  as  the  lowest  member  af 
tho  inferior  Oolite. 

e.  There  is  no  bed  amongst  all  which  I  have  described,  which  varies 
so  much  in  BO  ehort  a  distance,  as  the  lowest  bed  of  tho  division 
which  I  have  before  termed  the  "  Inferior  OoIit«  and  fermginom 
beds."  They  give  an  aggregate  of  about  seventy  feet  at  many  points 
in  the  district.  This  is,  at  one  place  a  vast  iron-rock  of  thir^-two 
feet  in  thictness,  and  at  another  a  mei'o  silico-ferrugini 
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I  too,  it  appears — the  seam  assames  such  an  aspect  as  might 
ve  many ;  since  owing  to  the  percolation  of  water  through  the 
Jess  cracks  and  fissures  at  its  outbreak,  the  iron  has  become 
led  gradually  more  and  more ;  and  where  not  quite  oxidised 
gfaont)  the  blocks  consist  of  a  nodule  in  the  middle,  of  almost 
BTed  dark  blue  ore,  of  nearly  equal  parts  of  protoxide  of  iron 
it  thirty-three  per  centum  where  richest),  and  peroxide  of  iron 
it  thirty-two  per  cent.),  and  several  concentric  layers  of  brown 
he  outer  of  which  contains  all  the  iron  in  a  peroxide  state,  and 
y  showing  a  change  to  have  taken  place  from  a  protoxide  to  a 
ited  peroxide.  In  the  drift  made  a  Httle  eastward  of  the  quany 
id,  after  eighty  yards  of  hard  shale,  other  eighty  yards  of  the 
)d  brown  ironstone,  with  blue  nodules,  which  increase  in  size  as 
rooeed,  until  at  last  we  reach  the  solid  rock,  unaltered  by  any 
•lation ;  intensely  hard ;  of  a  blackish-blue  colour ;  highly  mag- 
;  lying  in  horizontal  layers;  scarcely  fissured,  and  thirty-two  feet 
icjoiess.  A  considerable  distance  from  this  drift  it  has  been 
bored  down  to,  at  a  depth  of  forty -five  fathoms,  and  proved  still 
3  same  great  thickness :  although  its  per  centage  will  probably 
ige  less  than  has  been  given  above,  there  seems  no  reason  to 
hat  the  seam  wUl  soon  be  exhausted.  Some  have  thought  that 
ock  exhibited  symptoms  of  igneous  origin ;  others  have  made  it 
)  be  affected  by  heat,  subsequently  to  its  deposition  ;  and  some 
even  tried  to  trace  a  cause-and-effect — a  connection  between  the 
i-dyke,  seven  miles  away,  and  this  astonishing  stratum  of  iron- 
There  is  however  not  the  slightest  foundation  for  any  such 
ise^,  as  wo  find  it  in  a  horizontal  position,  in  distinct  lamina), 
Bcn  the  upper  Lias  and  sandstone-rock  of  the  Inferior  Oolite, — 
assuredly  the  natural  place  of  its  deposition.  The  depositing 
rs  were  greatly  impregnated  with  oxide  of  iron,  which  congre- 
l  round  any  solid  object ;  and  accordingly  in  each  oolitic  particle, 
is  some  nucleus  of  shell,  sand,  &c.,  which  is  perceptible  under 
licroscope,  as  in  oolitic  limestones,  in  the  interior  of  each  of  the 
IS.  There  have,  I  believe,  been  no  organic  remains  discovered  in 
ock,  owing,  it  is  possible,  to  part  of  the  iron  being  in  the  peroxide 
— ^in  which  case  it  is  a  noticeable  fact  that  there  is  either  very 
1  scarcity,  or  an  utter  absence  of  traces  of  animal  life.  Whether, 
ver,  these  two  facts,  so  generally  coincident,  are  related  as  cause 
fifect,  is  a  question  for  further  consideration.  The  Lias  iron-seams, 
1  contain  the  iron  in  a  protoxide  state  only,  show  the  ocean  at 
eriod  of  their  deposition  to  have  been  very  prolific  in  organic 

I  interesting  view  of  this  oolitic  iron-seam  may  bo  obtained  by 
ig  its  development  from  Cmnklcy  Ghyl  up  the  eastern  side  of 
t  Fryup  Dale  to  Fryup  Head,  and  again  to  its  appearance  in 
idale,  on  the  other  side  of  the  moor,  and  opposite  to  the  great 
quarry  of  Rosedale,  wliieh  I  liavo  just  remarked  upon,  and 
e,  as  I  observed^  the  scam  appears  to  attain  its  maxiimxTii  t\\\(^- 
ind  to  possess  also  its  maidmum  doso  of  iron.     The  OTift)Tii«Ss.  o^ 
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the  seam  has,  owing  to  the  decompoBitioTi  of  the  iron,  a  reddish- 
brown  appearajice ;  and,  where  sufficiently  rich  in  iron,  ebows  tk 
nsnaJ  "fifrappy"  layers,  or  envelopea,  owing  to  the  percolation  d 
watCT.  This  is  very  noticeable  at  Frynp  Head,  where  the  seam  is  ol 
great  thicknese. 

1  now  paasnpward  to  the  "bottom  sandstone  rock,"  of  which  I  spoke 
before,  and  which  is  the  great  and  eafeat  gnide  in  searching  for  tJjB  ma- 
stone  strata.  It  runs  along  the  summits  of  the  sides  of  most  of  the 
Cleveland  dales,  and  has  been  used  very  generally  in  the  district 
for  building  purposes.  At  Sleights,  near  Whitby,  it  has  been  exlen- 
eively  wrought  for  loctJ.  use,  as  also  for  shipment,  and  is  in  fact  tho 
great  building  stone  for  the  whole  of  Cleveland.  It  cape  moat  of  tho 
chief  hills,  or  "  banks,"  as  they  are  called  in  tlie  district,  crowning  the 
summit  of  RoHebeiry  Topping,  Eaaby  Bank,  &c.  The  excellent  slate 
ot  preservation  of  tho  stonework  in  the  ruins  of  Onisboroogh  Abbej, 
and  Mount  Grace  Priory,  attests  the  durability  of  the  rock. 

I  now  come  to  the  next  division  in  my  section  (/),  which  it  woaM 
be  difficult  to  subdivide  in  such  a  manner  as  to  be  equally  appEcable 
to  all  parts,  where  the  rocks  contained  in  it  crop  out  to  view,  AborB 
tho  bottom  sandstone  rock,  however,  are  alternations  of  shales,  thin 

Q-hands,  and  gritty  sandstone  layers,  about  sixty  feet  in  total  thick- 
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now  worked,  are  entirely  without  other  foundation  than  the  abovo 
instinctive  notion. 

I  had  almost  forgotten  to  mention  another  seam  of  iron-stone 
amongst  these  higher  strata,  which  has  a  more  argillaceous  aspect 
than  the  others,  ^ough  its  thickness  is  less  considerable.  It  is,  as 
all  the  other  strata,  of  anything  bat  uniform  thickness;  and  at  present 
the  only  place  where  it  has  been  fuUy  explored  and  worked  to  any 
extent  is  at  Burton  Head,  near  Ingleby  Greenhow.  It  has,  I  beheye, 
also  been  worked  at  Baithwaite,  near  Whitby.  At  Ingleby  mines 
the  stone  was  found  to  obtain  in  three  bands,  with  shale  intervening, 
giving  a  total  of  rather  more  than  four  feet  of  iron-stone,  and  two  and 
a  half  of  ahale  between.  These  mines,  however,  are  for  the  present 
abandoned,  although  a  great  sum  has  been  laid  out  on  an  incline-plane, 
and  other  preliminaries  to  active  operations. 

To  anyone  who  is  familiar  with  the  section  of  the  Bath  Oolite,  in 
the  sonih  of  England,  it  must  be  at  once  apparent  how  different  are 
the  analogous  beds,  in  the  district  which  I  have  been  describing. 
This  last  great  division  (/),  is  isochthonous  with  the  FuUer's-earUi 
group  of  Bath,  although  we  can  see  so  little  similarity  in  their  com- 
ponents. 

g^  The  last  division  in  my  section  is  the  earliest  wherein  is  any 
trace  of  a  limestone  rock ;  and  its  aspect  in  Conmoiondale,  where  we 
see  it  most  easily,  bears  little  or  no  resemblance  to  the  type  of  an 
ooHtic  limestone.  It  is  very  much  debased  by  an  admixture  of  silica, 
iron,  and  other  extraneous  matter,  which  causes  it  to  be  of  little  value 
for  agricultural  purposes.  So  little  indeed  is  it  regarded  as  a  lime- 
stone, that  it  has  long  since  ceased  to  be  burat  for  tmy  purpose ;  and 
whilst  it  was  regularly  burnt  formerly  at  the  kilns  on  the  high  moor- 
land above  Commondalo,  great  care  had  to  be  taken  lest  it  should  run 
into  a  flux  from  too  intense  a  heat.  Although  as  a  limestone  its  value 
can  never  be  considerable,  yet  if  silica  were  required  with  any  argil- 
laceous ironstone  to  help  to  form  a  clay,  it  might  probably  be  of  service 
to  any  furnace  near  where  it  exists  :  as  such  however  is  very  impro- 
bable with  most  of  the  Cleveland  iron-seams,  wo  can  only  wish  it  had 
been  more  calcareous.  I  append  an  analysis  of  this  seam  as  at 
Commondale,  made  by  Prof.  Heniy,  who  gives  a  much  more  favour- 
able one  than  appears  in  Prof.  Phillips'  "  Geology  of  Yorkshire." 

Above  this  limestone  is  another  very  thick  series  of  sandstones, 
shales,  Ac,  very  similar  to  those  in  group  /,  of  which  I  have  often 
spoken.  As  they  present  little  tliat  is  noticeable,  I  shall  not  attempt 
to  examine  them,  although  we  find  them  occupying  some  of  tho 
highest  ground  in  North  Yorkshire,  as  at  Danby  IBeacon  and  White 
Cross.  With  this  notice  I  shall  conclude  my  observations  on  tho 
sedimentary  rocks,  and  proceed  to  make  a  few  remarks  upon  the  only 
igneous  rock  which  we  find  in  the  district — the  well-known  basaltic 
dyke,  which  has  been  termed  "  one  of  the  most  remarkable  phenomena 
of  English  geology."  It  extends  in  almost  a  straight  line  from  Cock- 
field  Fell,  in  Durham^  to  'Mayhccks,  in  the  east  of  the  Uortii  Bivdm^ — 
s  Stance  of  seventy  milca.    It  is  unaccompanied  by  any  d\s\ocaXA.oi\, 
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tuid  its  nnly  vinihlo  effect  ia  the  charring  of  the  coal,  which  it  divide^B 
in  Durham,  and  the  ordinary  reBults  of  intense  heat  upon  the  con — 
tignoua  shales,  limestones,  and  sandstones.  Its  width  ia  frona. 
seventeen  to  about  sixty  feet,  and  is  greater  in  the  middle  than  at: 
its  two  extremities.  Its  depth,  it  need  not  be  added,  is  nn&thonable. 
When  unaltered  by  weathor  it  is  of  a  dark  blue  colour ;  but  owing  to 
the  iron  which  it  contains,  the  outer  portion  becomes  msted  upon 
expoaore,  and  exfoliates  like  an  ironstone.  An  excellent  view  of  this 
"  frolic  of  natore,"  aa  it  has  been  called,  may  be  seen  in  a  catting 
which  the  railway  has  made  through  it  near  Caatleton,  and  its  caustic 
effecta  on  the  bordering  strata  for  a  very  short  space  on  each  side,  and 
total  absence  of  dislocating  fracture  may  be  cleErlj  obaerved.  Owing 
to  its  intense  hardness,  it  is  of  inWnable  utility  as  a  material 
for  the  roads  to  a  great  distance  on  each  side  of  it,  for  which  it  would 
otherwise  be  a  difficnlty  to  find  a  atono  snf&ciently  durable.  It  is, 
and  when  the  proposed  lines  are  completed  will  be  much  more,  exten- 
sivcly  wrought  and  sent  to  a  great  distance  to  pave  the  streets  of 
several  of  our  large  towns. 

There  are  many  instances  of  alluvial  deposits,  and  many  isolated 
granitic  boulders  at  the  foot  of  Carlton  Bank,  at  Lealholme  Bridge, 
.ndcitluT  plftccM,  wliicli  T  eiiniwt  tiowslnyr..   n  mail;   iqm 
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T'orks  of  Professor  Phillips,*  who  has  devoted  much  time  and  atten- 
ion  to  the  geology  of  this  interesting  district,  which  mj  observations 
fill,  I  think,  abundantly  prove  to  be  one  of  great  fascination  to  the 
nan  of  sdenoe,  and  of  great  importance  in  the  national  economy. 

Awdysis  of  the  Glevela/nd  Ironstone  (Pectei^Seam),  by  Prof,  Percy. 

Protoxide  of  iron 3992 

Peroxide  of  iron  3*60 

Almnina   7*86 

Lime 7'44i 

Magnesia 382 

Silica    M2 

Carbonic  acid 2285 

Other  substances  in  small  quantities 7'39 

100-00 

MetaUiciron     33G2 

Atialysis  of  Dark-Blue  Magnetic  Iranstou^)  from  BoscdaJe,  by 

W.  Growder,  Esq.f 

Protoxide  of  iron 33*55 

Peroxide  of  iron 31*40 

Alumina    16*05 

Lime 2*35 

Magnesia 1*29 

Carbonic  acid  10  20 

Silicic  acid    4*50 

Water  1*34 

100*74 

MetaUiciron  48*07 

Analysis  of  Commondah  Limestone,  by  Prof  Henry. 

Carbonate  of  lime 44*8 

Silica  51*4 

Alumina  and  oxido  of  iron    2*0 

Water,  &c 12 

100- 

*  "  Manual  of  Geology ;"  "  Geology  of  Yorkaliiro,"  i>art  i. ;  "  MonntoiiiB  and 
RivcTB  of  Yorkflhiro  ;"  "  Oolites  of  Yorkshire,"  in  Gool.  Quart.  Joum.,  vol.  xiv. 
t  Edin.  Now  Philos.  J&um.,  Jan.  1857,  p.  40. 
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ON  NEW  BRACHIOPODA,  AND  ON  THE   DEVELOPMEHT 
OF  THE  LOOP  IN  TEREBRATELLA. 

Bt  Chakles  Moore,  F.6  S. 

(Oontmved  from  page  445,  vol.  iii.) 

TnECiDEUM.     De&ance. 
Theddeum,  omatwa.     Moore.     PL,  ii.,  figs.  1 — 3. 

Shell  ineqnivttlvo  ;  punctuate,  mthei"  mgose,  front  deep,  ronnded; 
attached  by  a  considerable  portion  of  the  ventral  valve ;  beak  slighdj 
incurved  ;  deltidinm  email  and  depressed .  Tbe  veiitr^  valve  is  flat- 
tened on  its  under  side.     Its  interior  is  Burronndcd  by  an  elevated, 

Bliphtl  '  ■    '  -        -    , ,- 

raised 


Ij   granulated   margin.     Under  the  deltidium  t 

oval  processes,  separated  by  a  longitudinal  septom,  whicli 

occnpies  the  greater  length  of  the  shell.  The  exterior  of  the  donal 
vcCve  is  rugose  and  flattened.  The  interior  possessea  a  nartoir,  thin, 
pimctuiiti'd  maj-^n,  imintdiatcly  aucccpding  n'liieb  is  a  ridge  of  fiindfl 
IE,  wlii::h  lire  stroiig*?r  towanls  tlio  frunlal  margin,  gradu- 
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ridge  passes  round  the  front  and  sides  of  the  dorsal  valve,  until  it 
reaches  the  dental  sockets.  It  is  without  a  central  septum,  nearly 
alwajs  present  in  other  species,  the  onlv  ornamentation  within  the 
rid^  beine  numerous  punctuations. 

Ohs. — ^This  shell  is  very  numerous  in  the  Coral  Rag  of  Lyneham, 
dissociated  with  the  T.  ornatwm  and  the  T,  trianguiaris.  I  have  been 
unable  to  trace  any  passage  into  either  of  the  above  species,  other- 
wise it  might  have  been  considered  a  young  stage  of  one  of  them.  As 
it  is  altogether  different  in  character,  and  as  the  shell,  though  so 
minute,  is  very  persistent  in  its  form,  I  have  ventured  to  give  it  theT 
above  specific  ^j^signation. 

Theddewm  triangularis,     D'Orbigny. 

This  species  has  hitherto  been  noticed  only  in  the  Middle  and 
Upper  Lias  and  the  Inferior  Oolite.  I  have  now  obtained  it  from 
the  Lower  Lias  of  Keynsham,  which  is  the  oldest  formation  in  which 
it  has  yet  been  found.  It  then  passes  through  the  beds  above  men- 
tionedy  and  is  very  common — attached  to  Lima,  Ostrea,  and  other 
8hella--in  the  Fuller's  Earth  of  Combehay,  near  Bath.  It  occurs  also 
in  the  coralline  bed  of  Hampton  Cliffs,  and  again  in  the  still  higher 
zone  of  the  Coral  Bag  of  Lyneham.  No  other  species  of  Brachiopod 
has  yet  been  known  to  have  attained  so  long  a  range  as  is  indicated  by 
the  above  &cts.  Its  uninterrupted  passage  through  so  many  forma- 
tions points  out  the  absence  of  any  considerable  climatal  or  other 
changes  during  the  deposition  of  the  beds  in  which  it  is  found. 

I  have  evidence  of  the  presence  of  several  other  species  in  the 
Inferior  Oolite  of  Dundry,  one  very  nearly  approaching  the  T.  Dc^- 
longchampsiiy  Dav. ;  but  as  only  separate  valves  have  been  found, 
it  will  be  unsafe  at  present  to  say  more  respecting  them. 

Ceania.     Retzius. 

Crania  canalis,     Moore.     PI.  ii.,  figs.  8 — 10. 

Shell  snbquadrate,  usually  flattened,  at  other  times  more  or  less  coni- 
cal. The  outer  surface  of  the  young  shell  exhibits  a  few  coarse  strisB, 
which  continue  to  the  margin  of  the  valve.  In  the  adult  these 
become  much  more  numerous,  many  of  them  passing  as  narrow 
spines,  some  distance  beyond  the,  outer  margin  of  the  shell.  The  in- 
terior of  the  valve  is  concave,  showing  two  pairs  of  muscular  im- 
pressions, not  strongly  marked ;  the  anterior  pair  curving  upwards 
towards  the  posterior,  which  are  rounded  and  larger.  When  viewed 
fix)m  the  inner  side  the  valve  is  seen  to  be  surrounded  by  a  flattened 
ridge,  which  is  continued  outwards  in  long  spinose  expansions,  which 
are  furnished  with  narrow  longitudinal  grooves,  or  canals,  through 
the  whole  of  their  length. 

Obs. — This  is  one  of  the  most  beautiful  species  of  this  interesting 
genus  of  BheUs.    It  is  ^om  tbo  raggy  beds  of  the  Inferior  Oo\i\/^  o1 
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Dundry,  which  have  furnished  me  with  so  many  new  forma  of  Bn- 
chiopoda.     The  upper  valve  only  is  known. 

Crania  Saundergii.     Moore.     PI.  ii.,  figs.  11,  12. 

SbeU  ronnded  ;  exterior  of  the  valve  flatt«necl,  or  slightly  conra ; 
enrfaco  wrinkled;  Bhell-stmcture  smooth.  The  interior  of  the  vslf) 
shows  four  muscular  impresBions  ;  the  upper  p^  being  rounded  sod 
depressed,  the  anterior,  occupying  the  middle  of  the  valve,  are  raised 
and  prominent,  ear-shaped,  and  curved  ontwardly. 
■  Obg. — By  its  exterior  it  would  be  difficult  to  dirtingniah  this  shell 
from  the  C  aniiquioT  of  the  Great  Oolite  of  Hampton  Cli&,  but  tlie 
interior  of  the  valves  differ.  In  the  C.  Sawidergii  the  two  pairs  of 
muscular  impressions  are  more  widely  separated,  the  lower  psir 
being  much  stronger,  and  in  shape  different  fiT)m  those  of  the  C.  an- 
iiquior,  and  there  is  also  the  absence  beneath  them  of  a  longitadinil 
ridge  usnally  present  in  the  latt«r  shell. 

It  is  irom  the  Inferior  Oolite  of  Dundry,  near  Bristol.  I  have 
much  pleasure  in  naming  it  after  Wm.  Saunders,  Esq.,  of  Clifton,  to 
whom  the  Mnsenm  of  the  Bristol  Philosophical  Institution  is  so 
much  indebted.  The  shell  also  occurs  in  the  Inferior  Oolite  of  Min- 
chinhampton,  Gloncestershire. 
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Biscina  orhictdaris.    Moore.     PI.  ii.,  figs.  16 — 18. 

Shell  small,  orbicular,  tapering  to  an  elevated  apex,  giving  the 
shell  a  somewhat  conical  form ;  margin  smooth  and  rounded.  Onter 
sur&ce  of  valve  smooth,  with  numerous  concentric  lines  of  growth ; 
the  inner  smooth  and  very  concave. 

Oht. — ^This  shell  does  not  appear  to  have  attained  a  larger  size 
than  is  indicated  in  pi.  ii.,  fig.  18.  It  is  from  the  fish-bed  and  the 
clavB  associated  therewith  in  the  Upper  Lias  of  Ilminster.  By  its 
fori  it  is  r^j  diBtix^ished  fromTy  other  species. 

Discina  Townshendii,     Forbes. 

A  veiy  fine  specimen  of  this  shell,  belonging  to  the  Mnseum  of 
Economic  Geology,  was  figured  by  Mr.  Davidson  in  the  volume  of 
the  PalaBontoeraphical  Society  for  1R50.  Its  locality  was  then  un- 
certain, though  Mr.  Davidson  was  informed  it  was  from  the  Oxford 
Clay.  Subsequently  it  was  suspected  to  be  &om  one  of  the  lower 
beds  of  the  Idas.  Having  discovered  the  species  in  the  "  Avicula 
oontorta  zone"  at  the  base  of  the  Lias,  near  Taunton,  I  am  enabled  to 
settle  its  position.  M.  Edward  Suess,  of  Vienna,  has  informed  me 
that  he  has  also  obtained  the  shell  in  the  RhoBtie  beds  of  Austria, 
in  which  the  "  Avicula  contorta  zone'*  is  included. 

Discina  Humphreysiana,     Sowerby. 

This  species  has  hitherto  been  found  only  in  the  Kimmeridge  Clay. 
It  may  be  desirable  to  record  its  presence  in  the  Coral  Rag  of  Lyne- 
ham,  where  it  is  abundant. 

RhyncJwywlla  sphwsa,     Schlotheim. 

In  the  Cotteswold  and  other  lower  oolites  this  shell  has  been  sup- 
posed to  indicate  a  particular  zone.  Although  it  is  therein  especially 
abundant,  it  is  by  no  means  confined  to  it.  I  have  obtained  the 
species  from  the  Fuller's  Earth,  near  Bath,  and  also  in  the  Bradford 
Clay.  Some  very  dwarfed  or  young  forms  of  it  are  to  be  found  in  the 
upper  beds  of  the  Inferior  Oolite  of  Dundry. 

TerehraUda  carlnata,     Lamarck. 

This  shell  has  hitherto  been  found  only  in  the  Inferior  Oolite. 
Some  specimens  smaller  than  the  type-form  are  to  be  found  in  the 
coralline  bed  of  Hampton  Clifi*s,  which  I  am  unable  to  distinguish 
from  this  species. 

(To  be  Continued,) 
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A    LECTURE    ON    "COAL." 
Bt  J.  W.  Salter,  F.G.S. 
(Continued  from  page  68J 

We  finished  last  month  with  the  fact  that  plant-remaans  were  found 
in  plenty  both  above  and  below  the  coal.  I  shall  draw  your  attention 
first  to  the  roof-Bhale— or  clay  over  the  coal — "over-clay"  as  it  is  often 
caUed :  for  in  this  the  great  majority  of  remains  are  preserved. 

In  the  roof-shale  two  kinds  of  plants  are  the  most  conspicnonB— 
fem-leaves,  and  the  diapered  cylinders  mentioned  in  our  last.  Thoe 
are  the  prevailing  fossila,  though  there  are  a  great  many  besides. 

Lookmg  first  at  the  fem-leaves,  which  from  their  b^atiAil  fcoru 
cannot  fail  to  strike  the  observer's  eye,  one  is  surprised  to  notice  the 
extremely  perfect  state  in  which  they  occur.  Dehcate  fronds,  spread 
out  as  for  uie  sheets  of  an  herbarinm,  with  hardly  a  leaflet  diatnrbed 
from  its  tme  place,  crowd  the  roof-shales  of  nearly  all  coal-mines. 
"  :  BBCklHTid  BBTifr  the  pmisc  of  thi-s  beiiTi- 


fern-fronds  of  oar  lanes  &nd  Ledge  rows.  But  all  are  perfect.  It 
is  rare  to  find  a  disturbed  or  crumpled  leaf,  .thon^Ii  of  coiu-Be 
they  are  often  only  fragments,  each  aa  our  bpookd.and  rivera 
fioat  down. 

I  am  vritane  (or  the  younger  readers  atSD,  or  otherwise  thia-  sort  of 
lecture  would  naye  no  business  in  a  scientific  periodical,  and  I  shall 
not,  therefore,  burden  your  memories  with  a  number  of  Latin  ttrms, 
which  would  be  Tery  intelligible  to  students,  snch  as  I  hope  j^u  may 
all  one  day  be.  However,  co^'fems  have  not  received  chnstisc. or 
Bumamee  such  as  odt  wild  ferns  rejoice  in.  Lady  fern  and  Rock- 
Inakes,  Black  Maiden-hmr  and  Uoonwort,  are  a  great  deal  easier  to' 
remen^ier  than  Neuropteru  Scheuchterii,  and  AUthoplerU  lonchitidu-. 
Peatpterit  plamota  is  not  sach  a  hard  sounding  word ;  Peeopterit  MiUonU 
and  P.  maieaia  are  both  tolerable.  But  it  so  happens  that  some  of  onr 
oommon  coal-favoorites,  like  favourite  children,  have  very  long  and 
unpronounceable  names.  Yet  we  do  not  like  either  the  less  for  that. 
AH  dtose  I  have  mentioned  above  are  well-known  fossils :  all  of 
them  are  found  on  the  conti- 
nent as  well  as  in  England; 
and  one  or  two  of  them  are  to 
be  picked  up  at  eveiy  coal-pit. 
The  pretty  Alethopteria  Itmehi- 
liea-  may  bo  obtained  in  the 
nodules  of  ironstone  in  Shrop* 
shire,  and  largo  slabs  of  it  come 
from  Durham.  It  is  sometimes 
known  under  another  name, 
Fecoplcrix  hnchUka,  but  the 
above  is  the  true  one. 

We  have  represented  only  a 
single  "  pinna"  of  the  plant,  for 
in  its  perfecfc  state  it  looks  a 
good  deal  like  our  common 
heath-fern,  Ptemnjwi^ina.  The 
P.  plumosa  islike  the  Lady-fern. 
P.  hreopleridie,  a  strong-leaved 
fern,  with  a  thick  stalk  or 
rhachis,  a  good  deal  resembles 
the  Lastrea,  and  so  on. 

There  is  a  beantifnl  fern  com- 
r  Bristol,  the  Aleihopte- 


Broogmiut.- 


tit  Serlii,  which  has  fine  large_  leaflets  like  the  Puhjpodij  eicept  that  it  is 
a  compound  leaf  (vipinnate)  instead  of  a  simple  one.  There  are  larger 
fema  still — the  species  o{ Neuro])teri»  as  they  are  called,  which  rival  in 
tize  our  tropic  species.  Butthenc,  numerous  as  they  are,  and  conunou 
too,  for  there  are  as  many  of  them  as  of  the  genus  above  quoted,  are 
not  quite  so  often  met  with.  They  too,  though  very  rarely,  show  the 
fruit  on  the  onder  side  of  the  leaflets. 
Thav are  iibe  delica.teSphenopleris,  whose  leaves  are  ot  aM  eWpea  Kai 


102  ---.■■.  ■     THE   GEOLOOIBT. 

sizes,  a.greeing  in-. nothing  so  much  as  the  particularly  slender  and 
iifUTow  ehapo.of -tte  leaflets  and  branches.  They  look  like  panley 
leaves,  coriapdlir'  leaves,  mimosa,  and  some  again  look  like  whit 
they  are — ^ely  divided  ferns.  Figure  ?•  shows  the  pecnliariy 
l^cctitL  character  of  the  tribe.  There  are  several  other  kdnds  of 
"  oj)(flns'','-with  which,  as  the  Scotch  song  says,  "I'm  loith  to  vex  ye." 
ButX&ust  mention  one  that  is  not  very  common  in  the  coal,  bat  whidi 
hnfilj^Q  foond  in  a  perfect  state  in  some  beds  older  than  the  ooal,  botti 
in.^land  and  in  Scotland.  This  is  the  AdiantUes  Hibemicus,  a  fern 
-.ficstr  bronght  to  notice  by  that  eminent  man  and  ardent  natoralisl^ 
..  Ifdward  Forbes.  It  is  common  in  some  rich  fossil  beds  in  the  upper 
■'part  of  the  Old  Red  Sandstone  of  Ireland.  It  pnta  one  inmindoftlia 
fern  which  is  the  glory  of  Killamey — the  King  or  Royal-fem,  Otmunda 
re'jnlis—eixmt  the  same  size,  and  with  the  spreading  broad  leafiete  set 
on  abroad  stem.  But  whereas  our  Killamey  friend  carries  her  fruit  on 
her  head,  that  is  to  say,  the  terminal  leaves  and  pinnie  are  changed  into 
fruit-bearing  spikes,  the  fern  that  grew  in  old  old  times  on  the  margin 
of  the  Palteozoic  bogs  has  its  lower  or  bottom  pinne  crowded  with  seeds. 

(To  be  contimud.) 
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b'mestones  of  Devon  are  witnesses — called  by  us  Old  Red  or  Devonian; 
and  first  appeared  upon  the  stage  in  tnie  Upper  Silurian  times  ;  for 
the  Fteraspis  Luden^is  of  the  Lower  Ludlow  shales  of  Leintwardine 
(oonnty  Salop) ,  is  the  oldest  representative  of  the  family.  Its  discovery 
in  these  older  rocks,  though  of  great  interest,  did  not  in  the  least 
surprise  me ;  for  a  sea-deposit,  so  clearly  marked  out  as  littoral  by 
its  starfishes  and  its  shn'mp-like  Crustacea,  would  be  the  natural 
home  of  shore-fishes,  which  Celphalaspides  undoubtedly  were. 
MoreoYer,  the  shells  and  fuci  which  the  Lower  Ludlow  rack  has 
everywhere  in  keeping,  tell  a  certain  tale  of  its  shallow- water  condi- 
tion ;  and  enable  us  by  studying  them  to  read  with  greater  ease  and 
increased  interest,  the  record  written  by  succeeding  seas. 

Indeed,  if  we  are  to  understand  the  physical  aspect  of  the  Old  Red 
age,  we  must  make  ourselves  well  acquainted  with  the  foregoing 
Sflnrian ;  for  no  aid  will  be  of  greater  value  to  us,  or  more  beautiful 
as  a  study,  than  the  slow  and  gradual  transition  from  the  deep-sea 
condition  which  prevailed  over  the  border-counties  I  am  calling 
attention  to,  during  the  accumulation  of  the  marine  limestone  of  the 
Wenlock  series,  and  the  inland  lakes  of  brackish  water,  terminated, 
probably,  by  wholly  fireshwater  conditions,  which  have  left  us  the 
fine  silty  shales  of  the  Upper  Old  Red  as  their  legacies. 

And  thus  it  comes  to  pass,  that  not  only  for  the  first  stages  of  its 
new  physical  career,  but  ^o  for  the  birth-place  of  its  fife- forms, 
the  Upper  Silurian  age  is  insolubly  linked  with  the  Old  Red  Sand- 
stone ;  and  in  every  exposure  of  these  older  rocks,  which  contain 
littoral  crabs  and  star-fishes,  we  may  reasonably  expect  to  find  the 
ancestry  of  the  ancient  shore-fishes  I  am  describing.  But  though  they 
tbus  anticipate  the  age  they  are  popularly  said  to  belong  to,  they  did 
not — so  far  as  we  know — live  beyond  the  close  of  the  Old  Red  system; 
and  beyond  doubt  their  metropolis  is  in  the  grey  and  red  comstones 
of  Herefordshire  and  Worcestershire. 

The  position  of  these  beds  (see  section,  page  104),  which  are 
seen  in  many  places  in  these  border  counties  to  pass  through 
a  tilestone  series  into  the  underlying  Silurian,  is  now  clearly 
made  out,  and  only  their  fossil  history  waits  our  reading.  And 
this  must  be  learnt  by  us  before  the  true  contemporaneous  relations 
of  the  two  very  distinct  rock-series  which  we  together  know  as  tho 
Devonian  system  can  be  cleared  up ;  before  we  can  see  what  com- 
munication, if  any,  existed  between  the  shallow  waters  which  laid 
sandy  sediment  in  Herefordshire,  and  the  deeper  ocean,  which  has  left 
H8  hard  coral-rock  and  shells,  in  Devon.  Upon  the  physical  boun- 
daries of  these  waters,  Eichwald  has  some  instructive  remarks  in  a 
short  memoir  prefacing  the  fish-fauna  of  his  "  Lethoea  Rossica,"  in 
which  he  points  out  the  marked  difierence  between  fishes  of  the 
shore  and  fishes  of  the  open  sea,  and  describes  some  new  forms  of 
osseous  fishes  from  the  Devonian  rocks  of  Russia,  not  unlike  our 
English  Cephalaspids.  And  now  I  will  mention  the  results  of  my 
own  hunting  among  the  Old  Red.  quarries,  and  I  hope,  by  tl\u^ 
putting  others  upon  the  trail,  many  good  fishes  may  be  tsiLcn.,  I^ot 
more  specinienB  are  wanted   before   even   thoir    (precise)   po^\l\o\\ 
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jnong  fish-familieB  can  be  decided.  Probably  a  kinahip  exiated 
■etween  the  two  chief  forma  of  ichthyic  test  of  Cephalaapis  and 
'tera^ia,  and  it  ia  moat  likely  that  our  noble  &iend,  the  aturgeon 
Aeipmusr),  will  hnve  to  own  them  of  his  family ;  for,  as  Prof.  Hoz- 
ef  haa  latelj"  pointed  oat,  they  bear,  in  shape  and  urangement  of 
icad-plfttes,  a  ffi'eat  afELnity  to  the  genus  Spatidaria,  a  North 
Lmenou  attaohe  of  our  larger  and  caviare-giving  fish. 

It  may  help  the  comprehenaion  of  those  who  are  nn&miliar  with 
he  osseona  head-shields  of  these  old  ^^anoid  fishes,  if  I  sketch  the 
iro  forms  whose  acqoaintance  will  be  moat  easily  made  by  exploring 
oUectors,  Cephal&spis  and  Ptoraspia.  Form  of  shell  ia  a  very 
leceptive  gnide  both  in  fish  and  omstacean  life ;  indeed,  if  we  mode 
mr  affinitaea  from  ttiia  alone,  one  great  genua  would  inclade  man^ 
ipeciea  of  both  orders,  for  the  sh^e  of  Cephalaspidean  bncklera  is 
mpied  almost  literally  by  several  croatscea.  A  new  Sarpes  from  the 
Silnrian  Umestonea  of  Oesel,  figured  by  Eiobwald,  agrees  not  only 
IB  shape  of  head,  but  even  a  position  of  the  eyes  wi^  Gephalas|na ; 
while  it  wonid  be  a  matter  of  serious  concern  where  to  draw  the  line 
between  the  head-plates  of  Kurypteris  and  Cephalaspis.  But  it  is 
from  the  closest  and  mofit  minute  examination,  that  species  and  even 
tamilies  are  determined  among  those  which  lived  during  the  infancy 

of  vcrtebiated  life. 


PUra»pU  Luderuie,  the  oldest  fish  with  which  we  arc  at  present 
aogoainted,  was  found  in  the  Lower  Ludlow  mudstonoa  at  Churchill 
Quarry,  near  Leintwardinc,  and  has  been  well  described  and  figured, 
side  by  side  with  its  ally,  Fturaapm  Irancatiu,  from  the  Upper  liud^oit 
rock%  lyifr.  Sa/ter,  in  tho  "Annals  of  Sai.  Hist."  for  Ju\y,\Sb'J. 
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T.  Liulmiiis  ranges  up  into  the  Upper  Ladlow  ahalea,  in  which  it 
was  found  as  far  back  as  18-52  by  Dr.  Harlcy,  of  King^s  College.  I 
have  not  heard  of  other  Cephalaspids  being  found  in  Upper  Lndlo* 
rock,  but  in  the  Downton  BandatoDe  they  reappear,  and  are  abnndint 
in  the  nentral  ground  lying  between  that  rock  and  the  tilestone*, 
and  still  keep  the  company  of  Enryptera  and  Pteiygoti.  The  Down- 
ton  aandstone  is  well  displayed  near  Kington ;  where  in  a  qaarry  aetr 
Bradnor  Hill,  two  forms  of  Pteraspis  were  discovered  by  Mr.  Bichaid 
Banks.  These  arc  described  and  figured  by  him  in  ^e  Geot.  Sac 
Joum.,  vol.  lii.,  p.  93. 

The  notod  railway-section  near  the  Lndlow  station  is  in  the  mm 
of  these  passage-shales,  and  has  been  most  indefatigably  worked  bj 
Messrs.  Ligbtbody  and  Marston.  Other  exposures  of  these  fish- 
bearing  shales  occur,  though  all  63K  not  equally  prolific.  The  earliest 
true  Ccplialaapis  comes  to  as  from  the  lowest  layer  of  the  passage- 
l>cd.  AuchenaspU,  an  allied  genus  was  first  found  in  the  Ladlow  ex- 
posure of  tlie  shales,  but  lately  oar  best  specimens  have  come  fiom 
a  sontb-eaat  extension  of  the  bed,  cut  through  by  the  railway  near 
Lodbary.  An  interesting  memoir  of  this  exposure  will  be  found  in 
(be  Gool.  Soo.  Joum.,  vol.  xvl.,  pp.  193-7.  Ita  author,  the  Ber. 
W.  S.  Symonds,  proves  the  existing  relationship  between  the  Ludlow 
mill  Lcdiiury   deposits  ;  and  notes  the   diseo\-C'rv  of  Pterasi)i 
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stone  interstratified,  wliicli  most  not  be  confounded  with  the  true 
Old  Bed  comstone  which  is  qnarried  and  tunnelled  into  beyond  this 
quany — and  I  have  lately  met  with  some  bits  of  fish-armour,  with 
cunningly  convoluted  strias,  fragments  of  a  related  though,  as  yet, 
undescribed  genus.  These  also  occur  in  a  brown-red  coarse  grit,  at  the 
Wall  Hills,  near  Ledbury,  though  higher  in  stratigraphical  position. 

I  have  said  that  through  the  Whitbatch  portal  we  enter  a  very 
fine  field  of  research,  but  our  route  must  be  advisedly  taken ;  and  I  do 
not  recommend  another  halt  in  our  march  until  we  have  left  Down- 
ton  Hall  and  its  woods  behind  us,  and  are  looking  down  from  the  high 
grounds  of  Hayton,  upon  the  beautifal  dale  of  the  Corve.  If  wo 
trace  northward  from  Upper  Hayton  the  lines  of  comstone  in  out- 
crop parallel  to  the  course  of  the  Dale,  we  shall  come  to  some  notable 
exposures. 

At  some  points,  Hayton's  Bent,  for  example,  they  are  cupriferous, 
though  the  poorness  of  the  ore  obtained,  (a  carbonate),  has  yielded 
but  little  copper,  and  failure  has  attended  the  works.  And  at  another 
spot,  near  the  farm-buildings  of  Downton  Hall,  they  have  yielded  an 
oie  of  lead,  in  the  well-known  form  of  cubic  galena. 

But  it  is  for  fishes  we  are  searching,  not  metals.  There  is  a  small 
quarry  in  a  field  at  the  top  of  Haj'ton,  which  one  would  think  a 
terrible  place  from  its  being  called  the  "  Devil's  mouth,"  but  there 
is  nothing  alarming  about  its  appearance,  nor  has  it  any  strange 
connections  that  I  could  see,  save  its  treasures  of  Cephalaspid  fish. 
I  think  I  never  saw  Fter(wpis  Llo}/dii  of  equal  size  to  those  I  have 
taken  in  this  quarry,  though  I  could  meet  with  no  other  species. 
Tlie  stone  is  herfe  a  fine-grained  light-coloured  sand-rock,  inter- 
stratified  with  true  comstone.  Two  miles  east  of  this  place,  in  the 
Upper  Comstones  of  Hopton  Cangeford,  the  monarch  of  the  Cepha- 
laspides  in  point  of  size,  the  great  C.  aster olcp is,  was  found  by  Dr. 
Harley.  More  of  this  noble  fellow  when  we  mount  up  to  him  in 
time,  and  ascending  order  of  beds. 

On  the  same  horizon,  and  yielding  more  or  less  evidence  of  their 
former  life  are  the  comstones  of  Hall's  Bam,  near  Kidderminster, 
and  of  Cradley,  near  Malvem.  In  both  places  I  have  found  frag- 
ments of  Cephalaspis  and  Ptcraspis  in  abundance ;  but  I  need  hardly 
remind  the  collecting  geologist  that  good  scutes  are  of  very  unfrequent 
occurrence ;  the  majority  of  specimens  having  been  laid  with  the  breccia- 
like gravel,  whose  weight  and  unequal  pressure  wore  enough,  even  if 
motionless  and  undisturbed  by  currents,  to  have  broken  up  the  shell- 
like plates.  And  in  fact  such  an  amount  of  grinding  did  actually 
take  place  among  the  shallows  and  pebble-reaches  of  the  Old  lied 
lagoons,  that  more  than  one  layer  of  coarse  grit  lying  above  tho 
lower  comstone  is  seen  by  a  lens  to  be  crowded  with  blue  and  purj)lo 
atoms  of  fish-shell,  the  triturated  remains  of  many  a  good  Ptcraspis. 

Steering  north,  with  a  slight  easterly  inclination,  from  the  Hayton 
quarry,  we  shall  find  several  breakages  into  the  lower  comstones, 
near  the  apex  of  the  rid^e,  at  Sutton  and  Bouldon  and  T\x\5^oTi, 
PtenspIdeoD  plates  are  to  be  found  at  each  of  theso  places,  axvOl  \i\i«^\» 
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may  be  advantageaoBly  made  at  every  qnany .  The  8ntton  qnany  ia 
well  worth  atAyingat,forhere  thehea^I-pl&teaof  PteraspiBai«ofA«qtieit 
occurrence,  and  are  mnch  better  preserved  than  eleewhere,  phosphate 
of  iron  having  coloured  them  blue  and  purple,  and  chemically  fixed 
the  enter  striated  layer  of  Bhell — so  seldom  fonnd  in  position— to  the 
internal  cancellated  and  filmy  ones.  At  Bonldon  too,  in  the  (joany 
near  the  mill,  Pteraapia  ia  not  nnfreqnent;  but  the  comstone  i> 
coarser,  made  up  of  larger  and  more  angular  pebbles,  and  the  fosob 
have  suffered  many  brenJtagea  from  being  laid  in  their  company.  On 
the  opposite  side  of  the  dale,  good  Ptcraspides  have,  I  believe,  been 
found  at  Korton,  a  small  village  nearly  opposite  to  Hayton ;  and  if 
we  turn  eastward  from  that  point,  and  skirt  the  foot  of  the  Titterstone 
Hill,  we  shall  get  some  specimens  of  much  interest  from  a  qnanj 
near  Farlow.  Indeed,  the  finest  specimen  of  1'.  rostratvs  I  ever  B»w, 
came  Iron)  a  sandstone  rock  occurring  with  comstones,  near  the 
forge  in  that  village. 

There  is  another  good  exposure  of  fish-beariDg  Old  Hed  which  has 
had  scant  justice  done  to  it — the  beantifnl  country  lyingnorth  of  Broro- 
ynrd.  At  Hinston  and  Acton  Beanchamp,  near  this  town,  Cfphalatpit 
fiahveyi  has  been  met  with.  This  ia  a  large  species,  having  its  enamel 
layer  covered  witli   "  petirly  drop-like  tn1)ercW'  of  small  fiee,  which. 
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ezlutnsted ;  for  wj  good  friend,  Mr.  Bangh,  of  Bewdlej,  who  bas 
followed  up  my  researches  in  Worcestershire  by  constant  and  nnwearied 
attention,  assures  me  that  no  other  specimens  can  be  got  from  the 
stone  bronght  up  from  the  now  filled-np  qnany.    Less  is  known  about 
the  tubercnlated  CephaJaspides  than  of  those  whose  head-shield  is 
ornamented  bjscale-ukearea^marked  ont  bythe  ont-cropping  of  minute 
YBScnlar  canals,  entering  the  disk  from  beneath,  and  exhausting  them- 
selyes  upon  its  surface.    This  true  reading  of  the  external  appearance 
of  C.  LyeUa  is  contained  in  a  paper  by  Prof.  Huxley,  in  the  Quart. 
Joum.  Qeol,  Soc,  yol.  xiv.,  p.  270.     Equally  careful  and  minute  is 
the  description  there  given  of  the  layers  which  unite  to  form  the 
oephaHc  shield  of  Pteraspis.     Briefly  their  characters  may  be  thus 
given — the  innermost  layer  is  a  thin  delicate  lamina  of  enamel,  some- 
what nacreous,  and  occasionally  tinged  with  colour;  the  middle  layer 
is  composed  of  vertical  plates  of  like  substance,  so  arranged  as  to 
enclose  polygonal  cells,   whose  summits  or  external  apertures  are 
closed  by  an  excessively  delicate  filmy  layer,  minutely  reticulated ;  and 
lastly  the  outer  plate  consists  of  a  hard  layer,  strongly  ridged,  whoso 
gnmmits  are  turned  outwards.     In  one  species  I  have  observed  the 
external  edges  of  these  ridges  to  be  minutely  toothed.     Most  of  the 
characters  of  this  triple  armour  are  shown  in  the  annexed  sketch  of 
Pteraspis. 

Thus  I  have  briefly  called  attention  to  the  occurrence  of  these  fishes 
in  several  places,  though  their  condition  is  usually  fragmentary,  in 
the  Old  Red  of  England. 

And  so,  we  bid  our  adieus  to  these  shield-bearing  ancients  ;  but 
only  that  we  may  meet  them  elsewhere,  and  obtain  from  them  in 
the  field  their  willing  tribute  to  our  scientific  treasury.  Much  has 
been  written  about  them,  but  more  remains  to  be  said.  And  while 
the  story  yet  to  be  told  is  in  the  careful  keeping  of  an  accurate 
naturalist,  any  collector  who  can  find  and  contribute  a  readable  frag- 
ment may  be  proud  of  being  associated,  not  only  with  a  memoir  of 
the  earliest  known  fish,  but  also  with  that  which  dignifies  the  study 
of  Cephalaspis  and  Pteraspis — the  history  of  the  first  appearance  of 
Tertebrated  life. 


NOTES    AND    QUERIES. 

Tertukt  Strata  nr  Kent. — Dear  Sir, — ^It  has  been  aptly  said  by  one  of 
your  correspondents  that  deep  railway-cuttings,  thouffh  presenting  difficulties 
to  the  engineer,  are  great  helps  to  the  geologist ;  ana  the  sections  exposed  in 
the  new  London,  Chatham,  and  Dover  Railway,  are  particularly  intercstinff  in 
showing  the  geological  features  of  East  Kent.  As  one  who  lias  taken  deep 
interest  in  the  geology  of  the  county,  and  has  studied  these  cuttings,  particularly 
that  over  the  cl^  near  Canterbury,  at  Beakesbonm,  perhaps  1  m&^)^eperav\^\Ai^ 
to  give  a  short  account  of  them,  through  the  medium  of  your  "vclxxatoVi  '^WJiHsai. 
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To  thone  readere  who  may  not  hsvc 
stuijied  the  g^ologj  of  Kent,  I  maj  stale 
that   our   pnD(?i|»J   knowledge   of  the 
Lower  Tcrliary  fornmtions  there    are 
derived  from  those  excclient  papers  on 
the  Thajiet  saais,  imd  the  Woolwich 
series  bj  Mt.  Prestwich,  in  the  Goolo- 
gical  Society's  Journal;  ind  it  will  be 
remembered  tbut  these  sands   arc  the 
British  reprcseat^ilives  of  the  Lowest 
Tertiorj  or   Lower  Eoeene    deposils. 
These  series  lire  abnndantlj  exuibitcd 
overljing  tbc  chalk  in  the  railway-cut- 
tings  between   Woolwich  and  Canter- 
bnry.     The  lowest  more  particularly  in 
the  cuttings  between  Canterbury  and  v 
Beakcsboume,  which  Iwillnow  describe. 
The  London,  Chatham,   and  Dover 
.9    Hallway,  after  crossing  the  valley  of  the 
I    Stour,  pusses  to  the  south-east  of  Caa- 
^    terburj,    and    the    first    cuttings    are 
fi    through  chalk.    It  crosses  the  Dorer 
"^    road  at  about  a  quarter  of  a  mile  south, 
cast  of  (he  town ;  the  depth  of  the  cut- 
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shells;  the  clmracteristto  one  of  which  is  Pholadomjfa  cunMta.  This  sand- 
stone does  not  effenresoe  with  acids,  except  in  portions  which  show  evident 
traces  of  shells.  Beneath  this  at  /  we  have  grey  or  hlue  marl,  the  npper 
portion  immediately  nnder  the  sandstone  being  mostly  composed  of  a  joprecn 
sand  alxmnding  in  shells  much  like  Cfprina  Morrisii,  This  rock  passes  mto  a 
tenaceons  mj  plastic  clay,  veiy  hard,  and  possessing  a  complete  conchoidal 
fracture.  This  grey  marl  is  verr  distinct  in  colour  and  appearance  from  the 
green  sandstone  Mxrtne;  it  abounas  in  lignite  and  iron  pyrites.  The  depth  of 
the  Beakesboume  cutting  is  about  thirty-five  feet.  The  average  depth  of  stratum 
/  is  about  eighteen  feet,  of  e  about  ten  feet. 

The  fossils  found  in  the  green  sandstone,  e,  consist  of  Pholadomjfa  cuneaia, 
Pkoladow^a  Kamnekii,  Cueullea  deeus9ata,  or  C.  erussatina ;  small  Corbula  (?J, 
Qfikereay  Q/priMOj  Turritella^  liaiiea,  Glifcimeri$  and  Panopaa  in  casts ;  fossil 
fruits ;  several  casts  of  Pholadomj/a,  differing  from  most  already  described ; 
some  Eektnanikm,  or  Echinoderm. 

In  the  Krey  mari,  /*,  were  found  Pholadomya  margariiacea  TP),  Rostellaria, 
Ofprina  Morrisii,  Naiiea,  Piujia,  Tfllina;  also  a  supposca  Venericardia. 
Several  curiously  cylindrical  bodies  resembling  Calamites,  lobsters'  claws,  &c.* 

From  the  organic  remains  found  in  these  cutting  we  should  have  no  difficulty 
m  referring  them  to  the  Thanct  sands  of  Prcstwich,  but  they  seem  to  differ  in, 
lithological  character,  and  approach  very  closely  to  those  sections  described 
by  Sir  Charles  LycU,  as  occurring  at  loumay,  under  the  terra  of  Glauconite, 
and  grey  marl,  and  classed  in  Belgium  as  the  Lower  Landinian.  It  has  been 
surmised  that  these  formations  in  Belgium  were  represented  in  Britain  by  the 
Thanet  sands ;  and  these  sections  I  have  described  would  seem  to  warrant  the 
conclusion.  I  have  attentively  re^d  Mr.  Prest^ivich's  paper  on  the  Thanct 
sands ;  but  do  not  find  that  he  has  described  any  portion  wnich  exactly  corres- 
ponds with  these  sections.  He  speaks  of  the  Tlianet  simds  as  to  their  hthologic 
character,  and  describes  thera  as  "consisting  essentially  of  a  base  of  a  ligTit- 
ooloured  quartose  sand,  mixed  in  its  lower  beds  more  especially  with  more  or 
less  ar^llaccous  matter,  but  never  pamtig  into  distinct  clay"  The  armllaccous 
matter  is  usually  light-coloured,  and  docs  not  therefore  colour  the  sanas,  merely 
giving  a  certain  amount  of  cohesion,  so  that  when  dug  the  beds  are  sometimes 
semi-mdurated.  In  some  places  moreover,  the  clay  with  which  the  sands  are 
mixed  is  dark  coloured,  as  m  the  lower  beds  at  Peg^^ell  and  Heme  Bay." 

The  sands  described  as  dark  coloured  by  Mr.  Prestwich,  are  for  the  most 
part  not  accessible,  being  below  low-water,  or  obscured  by  recent  deposits ; 
and  it  must  be  remembered  that  the  sands  at  Keculver  arc  represented  as 
being  seventy  feet  down  to  the  chalk,  though  only  twenty -five  feet  of  them  are 
exposed.  It  would  thus  be  seen  that  Mr.  rrestwich's  description  would  only 
refer  to  the  upper  part,  and  this  the  least  considerable.  However  this  may  be, 
I  beiievc  that  there  is  much  yet  to  be  learnt  of  this  important  geological  forma- 
tion, and  these  cuttings  I  have  been  describing  may  reward  the  search  of  the 
diligent  geologist.  Before  concludinff,  I  may  aidd  tnat  I  have  had  the  oppor- 
tunity of  observing  the  lower  beds  of  the  Thanet  sands,  having  sunk  a  well  at 
Stourmouth,  passing  through  the  Thanet  sands  down  to  the  chalk,  which  I 
reached  at  a  depth  of  one  hundred  and  forty  feet  from  the  surface,  and  a  depth 
of  one  hundrea  feet  from  the  lowest  bed  of  sand ;  so  that  this  dark  coloured 
blue  clay,  which  I  term  the  basement  bed  of  the  Tlianet  sand  is  of  considerable 

*  Ifc  ifl  not  to  be  snppoged  that  thifl  is  anything  like  a  complete  liet  of  the  fossils  found  in 
these  cnttings,  but  most  of  Uioho  I  have  had  an  opportunity  of  examining ;  and  the  dilllculty 
attending  the  correct  determination  of  siwcies  from  casts  and  shells  in  which  the  hinge  is 
not  ezp(Med,  renders  the  correct  naming  of  Uiese  specimens,  by  so  inexperienced  vccnVQ\sv«.\.  va 
I  am,  a  matter  of  groat  di£Bon]^.  ^  therefore,  with  groat  dimdenoe  gwo  UiQ  mzxiOb  «a  «si 
vpprojDxoatiaa  of  the  truth,— O.  D, 
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tluckncsa,  and  irould  more  deserve  ttic  mime  of  plaatic  c\a.j.  I  h&ve  reason  la 
belitve,  moreover,  th&t  this  deposit  is  not  alwaja  present;  aa  I  have  observed, 
oul;  a  slight  trace  of  it  in  a  section  that  ia  exposed,  of  the  Thanet  sands  d 
Wingham,  where  the  section  exhibited  reaches  to  the  chalk. — Gkorge  DowkUi 
Stouniioutb  House,  Wingliam,  Kent. 

AsiiEMAJi's  TuEDRi.— In '' The  Geologist"  for  Januarj,  there  appears  in  tbe 
"Notes  and  Queries,"  "An  'Earlj  English'  View  of  Adhenuu^s  Theoij." 
Allow  me  to  call  your  attention  to  a  work,  of  which  I  copy  below  the  title  p««. 

"An  Essaj  on  the  Physico- Astronomic^  causes  of  Changes  on  the  EarUi'a 
Surface,"  by  Sir  Richard  Phi Qips.  With  preface  bj  Willm,  Devonshire  Saoll, 
F.G.S.,  Sec.  Published  by  Sherwood,  Gilbert,  and  Kper,  1832.  Anote  a])o« 
it  was  "  First  published  in  the  MonthI;  Magazine,  in  1813,  and  re-printed  with 
other  essays  in  1821."  The  first  publication,  in  ISlli,  was  evidently  the  l£ag>- 
zine  "article"  from  which  your  correspondent  quotes.— C.  K. 

ISrisEs  Of  THE  Dodo..— At  a  meeting  of  the  Zoological  Society,  Dec.  11th,  Mr. 
A.  Newton  noticed  the  discovery  of  some  bones  of  the  dodo  in  the  Mauiitiiu. 

Geoi/igical  Excubbions  to  the  Ciiasnel  Islands. — iVs  comparativelj 
little  b  known  of  the  geology  of  these  extremely  interesting  islands,  a  few  worm 
on  thi;  subject,  perhaps,  may  not  be  unacceptable  to  tlie  readers  of  "The 
Geolooist.  The  tourist,  embarking  either  at  Southampton  or  Weymouth, 
'will,  ou  arriving  at  anf  one  of  the  cfianiiGl  Isles,  be  struck  at  once  with  the 
difference  in  the  geological  eharact^ir  of  the  rocks  around  him  to  tbal  of  those 
he  has  but  the  day  before  left  behind  bim ;  and  ou  closer  examination  he  will 
perceive,  iostead  of  llio  low  Tertiary  cliffs  of  Ilie  L:le  of  Wiglit  ai   '  ' 
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le  extent  of  the  fofest  may  have  been  greatly  exaggerated  in  these  traditions, 
ft  thai  in  a  former  age  there  were  decidedl^r  trees  growing  there ;  and  that  the 
a  has  encroached,  as  I  beliere  it  still  continues  to  do,  on  the  land.  I  have 
I  doubt  that  if  search  was  nuule  peat  would  be  discovered  under  the  sand,  as 
the  case  in  a  similar  locality  at  Yason  Bay,  Guernsey,  which  I  will  speak  of 
Teafter,  where  fyUiert-mits  and  vegetable  remains  are  found,  just  as  in  tue  peat- 
posits  in  Ireland  and  other  places. 

from  this  spot  the  rugg|ed  cli&  of  the  northern  shore  commence  extending 
iwaid  for  about  twelve  miles:  they  are  granitic;  but  veins  of  syenite,  quartz, 
Ispar,  and  porphyry  everywhere  intersect  the  granite.  On  this  coast  there  are 
imeroos  quarries  of  the  granite  already  mentioned  at  Mont  Mado ;  also  some 
TfhjTj  quarries  at  a  place  called  Premont.  The  stone  here  loolu  almost  as 
^iite  aa  chalk;  but  on  oeing  broken  it  is  often  curiously  stained  with  oxide  of 
m.  If  after  passing  these  ouarries  the  road  is  taken  to  the  left,  it  will 
id  over  the  cliffii  to  Bowlay  Bay,  which  is  a  very  interesting  locality  to  the 
lologist. 

Here  oommeiioes  the  curious  conglomerate,  or  pudding-stone,  which  extends 
jng  ihe  eastern  coast.  It  consists  of  fragments  of  rocks  cemented  together 
!th  an  areillaoeous  paste  containing  oxide  of  iron.  In  this  vein  it  occurs  of 
beautifiu  green  colour.  Here,  too,  nu*nerous  pieces  of  a  compact  green 
Ispar  are  to  be  found  strewed  over  the  beach  in  various  directions.  The 
mglomerate  extends  alonff  the  shore  as  far  as  St.  Catharine's  Bay,  where  it 
ruptly  ceases,  and  joins  the  porphyritic  rocks  which  form  the  coastline  as  far 
wontville  Bay,  where  the  schistose  rocks,  forming  the  southern  portion  of 
e  island,  commence.  On  the  road  near  Gorey  one  of  those  singular  Druidical 
omlechs  will  be  seen,  of  which  there  are  several  in  the  ishmd.  In  these, 
iman  bones,  and  even  entire  skeletons,  amulets,  flint-implements,  celts, 
»vers,  ashes,  and  pieces  of  pottery,  have  from  time  to  time  oeen  discovered. 
Beds  of  amygdaloid  are  found  in  tne  island,  which  is  much  used  for  building- 
irposes.  In  many  of  the  syenite  quarries,  on  the  surface  of  the  stone,  slight 
ices  of  binoxide  of  manganese  have  been  found. 

Green  porphyry  is  also  quarried  in  some  parts  of  the  island.  Tbe  following 
a  list  ot  the  pnncipal  minerals  which  have  been  found  in  the  various  parts  of 
e  island  of  Jersey.  Iron-pyrites ;  oxide  of  iron ;  binoxide  of  manganese ; 
pper-pyrites;  quartz;  epiaote;  carbonate  of  lead;  felspar;  hornblende; 
aninm. 

The  ^[eoloffy  of  the  island  of  Guernsey  is  more  varied,  and  consequently  more 
tercsting  than  that  of  Jersey ;  but  I  can  only  briefly  notice  a  few  of  the  most 
riking  points  in  it.  The  southern  part  of  the  island  rises  to  the  greatest 
ight,  and  consists  chiefly  of  gneiss  and  other  similar  rocks ;  the  western 
le  is  principally  syenitic.  Granite  makes  its  appearance  at  the  northern 
tremity;  then  nomblende  (both  schistose  and  amorphous)  follows  on  the 
stem  side ;  syenite  appearing  here  and  there.  The  town  of  St.  Peter-Pont 
situated  in  a  valley,  between  the  junction  of  the  syenite  and  gneiss.  There 
rpentine  is  found;  also  talcose schist.  A  blue  grey  variety  of  granite  is 
tensively  quarried  and  much  used  for  building-purposes ;  and  veins  of  that 
nous  mineral,  *'  graphic  j^anite,''  are  found  m  the  island.  The  rocky 
mery  of  the  southern  cliffs  is  extremely  grand  and  magnificent ;  and  there  are 
ne  curiously  shaped  rocks  at  a  place  called  Moulin  Uuet.  These  appear  to 
of  a  schistose  character ;  and  on  account  of  the  decomposition  of  tlic  rock 
the  influence  of  sea  and  air,  numerous  minute  cones  have  been  formed,  and 
i  disturbed  portions  of  stone  lying  about  in  cveiy  direction  give  a  very 
;turcsque  appearance  to  the  scene.  In  the  parish  of  Torteval  trap  is  fouud, 
ining  the  gneissic  rocks,  and  presenting  the  usual  terraee-V\ke  ap\»e5vc\w\ev.* . 
nail  and  narrow  reins  ofcrystalune  caribonatc  of  lime  are  found  in  tW.  ^viv&^, 
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but  tlieso  are  very  scarce.  The  following  mioerals  have  been  found  m  tbia 
district  b;  a  local  ^l(^t.  Sulphate  of  iron,  mandic,  spcculai  iron-on, 
Bulphuict  and  the  wick  Eind  green  carbonates  of  copper,  carbonate  of  inn. 
iron-ore,  brown  and  pearl  spar,  sulphuret  of  lead,  carbonate  of  lead,  au1[&BRt 
of  manganeae,  epi<£:>te,  acborlitc,  actinolite,  prehontte,  steatite,  BbKslai, 
talc,  and  pot-atone. 

On  the  western  side  of  the  island  there  is  a  bay  where  an  extensive  peat-bid 
wiu  discovered  cot  manj  years  since.  It  happened  thus :  after  a  heary  gtle, 
masses  of  wood  and  peat  were  seen  floaticf;  about,  and  several  pieces  were 
b(  randed  by  the  force  of  tbe  waves  on  the  shore ;  the  sand  and  ahinffle  whicii 
form  the  sea-bottom  havicK  been  removed  by  the  fury  of  the  atonn,  these  beds 
of  peat,  which  lie  exactly  below  them,  were  thus  exposed  and  portions  upliflcd, 
which  to  the  astonishment  of  the  islanders  were  strewed  over  their  ahorej. 
"  Trunks  of  full-sized  trees,  accompanied  by  the  wreck  of  humbler  plants,  wLicb 
once  carpetted  the  meadows  where  thej  grew,  roots  and  rushes,  surroonded  bj 
moss,  gave  evidence  of  the  rani  luiunanoe  of  the  locality.  The  compression  of 
the  trunks  and  boughs  exhibit  the  first  indication  of  that  flattened  form  iriiicb 
all  fossil  plants  undergo,  bv  the  superincumbent  pressure  during  the  iW 
decomposition  of  the  vegetable  fibre,  without  the  complete  destruction  of  the 
texture  of  the  wood.  The  trees  were  overspread  with  coralines,  faci,  and 
scrtulorias ;  and  riddled  with  the  numerous  perforations  of  three  species  of 
P&oliu,  P.  daetflta,  P.  caMdida,  and  P.  parva,  the  dead  shells  of  whicJi  were 
found  m  th«r  holes.  Pieces  of  pottery,  stoue-imDiemcuts,  teeth  of  bortes  and 
'     e  likewise  been  discovered  tii  tln'  jilmt."*    Tlii-  \iv:\\  i*  UM'd  for  fur:!, 
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ere  used  as  baths  by  the  nous  of  the  oonvent  of  Lihon.    A  similar  exoa^ation 
xurs  near  Greve  de  Leca.  in  Jersey. 

Situated  about  seven  mues  from  Guernsey,  and  twelve  from  Jers^,  lies  the 
andfol  little  island  of  SarL  This  island  is  about  thr^  nules  ana  a  half  in 
ii^;th»  and  one  and  a  half  in  breadth.  Although  small,  there  are  a  great  many 
»jects  of  interest  in  it.  It  is  divided  into  two  parts.  Great  and  buttle  Sark, 
innected  only  by  a  tall  and  narrow  pass,  eaUed  tne  Coup^.  On  the  west  side 
'  Sark  there  lies  another  still  smaller  island,  called  Bredion,  or  "  I'lale  des 
STchands,"  whidi  is  divided  from  Sark  by  the  Guilot  stream,  or  channel ;  tins 
[and  is  about  three-fourths  of  a  mile  in  length,  and  half  a  mile  broad.  Granite 
id  syenite,  as  usual,  form  the  basis  or  lowest  rock,  on  which  a  great  variety  of 
e  metamorphic  rocks  repose,  forming  the  body  of  the  island.  The  granite 
akes  its  amiearance  at  the  two  extremities  of  the  island ;  then  syenite  follows, 
which  on  the  southern  side  many  mineral  veins  exist,  and  at  a  place  called 
ort  Gorey,  in  Little  Sark,  mines  of  silver  were  for  some  time  worked;  but  the 
Qount  raised  was  not  considered  sufficient  to  defray  the  expenses  of  the  working, 
» th^  were  after  some  time  entirely  abandoned.  A  great  varietur  of  minerus 
ere  found  in  these  mines,  amongst  which  were  muriate,  chloride,  and  suU 
luret  of  silver,  carbonate,  sulphide,  sulphuret,  and  phosphate  of  lead, 
krbonate  and  sulphuret  of  copper,  sulphuret  of  antimony,  and  antimoniferous 
dena.  The  beautiful  mineral,  ruby  silver,  was  also  found,  and  veins  and  crystals 
f  carbonate  of  lime.  Heaps  of  the  silver  ore  still  remain  scattered  about  near 
le  mouths  of  the  shafts,  where  good  specimens  can  be  obtained.  At  the  time 
10  mines  were  abandoned  the  amount  of  silver  which  was  raised  was  upwards 
'  twenty-eight  thousand  ounces,  besides  a  great  deal  of  copper  and  liead. 
At  the  Coup^  before  mentioned,  there  is  a  vein  of  porcehun-cby,  about 
even  feet  in  tnickness,  which  appears  to  have  proceeded  from  the  decomposi- 
on  of  the  granite.  This  is  mostly  white,  but  oxide  of  iron  (red,  purple,  and 
^Uow),  ana  veins  of  quartz,  intersect  it  in  many  parts.  The  rocks  in  this 
cah'ty  are  of  mica-schist,  and  at  a  place  called  "Le  ront  du  Moulin*'  they  assume 
1  interesting  appearance,  on  account  of  their  horizontal  stratification,  this  is 
irticularly  remarkable  in  three  masses  of  rocks,  called  the  Altems  (Les 
ntclets),  near  this  spot. 

Saza,  vocantltali,  nndfts  qate  in  flnotibas  arae.— Viboil. 

These  singular  looking  masses  stand  out  alone,  some  distance  from  the  shore, 
id  look  like  piles  of  masonry,  or  some  artificial  structure.  Probably  they  were 
le  buttresses  of  a  natural  arch  which  has  been  washed  away  by  the  sea.  On 
>nToachmg  the  northern  point  the  ori^  granite  again  makes  its  appearance, 
id  on  the  eastern  side  of  the  island  veins  of  trap,  greenstone,  and  quartz  occur, 
orphyry  too  is  found  near  Le  Greve ;  the  quartz  sometimes  is  found  of  a  pink 
)Ionr]  somewhat  resembling  the  rose  or  mUk  quartz  so  abundant  in  Norway  and 
wcden.  Pot-stone,  or  lapis  ollaris,  is  found  near  Havre  Gosslin,  and  is  used 
f  the  inhabitants  in  making  vessels  for  domestic  use,  as  it  can  easily  be  cut 
ith  a  knife.    Talc,  hornblende,  actinolite,  and  chlorite  are  also  found. 

The  island  of  Brechon,  or  I'Isle  des  Marchands,  consists  chiefly  of  gneiss ; 
it  veins  of  different  rocks  occur,  and  here  a  mineral  lode  was  discovered  and 
orked  with  some  success ;  but  this  also  was  finally  abandoned.  Copper  was 
ic  principal  metal  found  there.  Another  metal  lode  was  discovered  at  Le  Pot. 
1  Little  Sark,  in  many  of  the  caves  metallic  traces  are  discernible :  iron  pyrites 

found  in  some  of  them. 

£  cannot  conclude  these  remarks  on  the  geology  of  these  islands  without  some 
otice  of  the  curious  caverns  found  in  many  of  tnc  cliffs,  called  b^  the  i\a.lYs^ 
crcux."    These  are  cmter-sbaped  cavities,  having  generally  slee^  tw^^  ^v^<e;& 
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para^ph  tL&t  the  rise  of  tbe  ground  mentioned  woa  caosed  bf  some  iwgk' 
bouriug  liill  or  higher  hrnd,  the  neicht  of  which,  preasing  on  soft  dj»j  beds, 
Tould  cause  them  tQ  nae  up,  probablj  ut  theii  outcrop.  Tbe  accompauTW 
diBgram  will  illostrate  this  action,  lit 
limestoue  hill  a  presses  by  its  wei^ 
(see  downward  arrow  y)  on  a  day  stra- 
tum, b,  resting  on  sard  rook,  e,  tie 
effect  of  the  weight  must  be  to  ooEii- 
cress  or  flatten  the  claj  bed  6.  If  tlii 
cla;  bed  can  find  a  vent,  whick  it  wtrald 
naturally  do  at  its  outcrop,  >  i,  the  effect  of  the  pressure  would  be  to  causa 
the  clay  land  to  be  squeezed  out  there  in  the  direction  of  the  arrows,  i  «;  ths 
highest  cleration,  or  crown  of  the  dome  of  the  raised  tract  (shows  \^  the 
dotted  lines)  being  at  d.  This  kind  of  elevation  is  not  UBCommon  in  gsnlt  dit- 
tricts,  which  are  thua  pressed  up  between  the  Chalk  and  Lower  Greensand. — 
Ed.  Gbol. 

Fossils  fbom  Old  Ran  Samdstose  at  Wbitbatcu.  —  Sib, — It  may  be 
interesting  to  some  of  your  readers  to  know  that  1  have  procored  a  nearly  pofect 
Cfpial/vpa  lytltii,  from  a  quarry  of  the  Old  Red  Sandstone  at  Whitbotch,  nenr 
Ludlow.  I  believe  this  to  be  the  most  perfect  Cephalaspis  that  has  been  fonnd 
in  tliis  neighboarhcod~I  only  know  of  one  other  specimen  showing  any  portion 
of  the  body ;  that  specimen  was  procured  some  years  a^,  from  some  men  that 
were  breakers  of  stone  forthe  road  near  Pontrilas;  but  tne  exact  locality  where 

e  frnm  is  niikmn.-u.     Tlir  riuam"  -.A  Tniitliiilfli  !>  n  i  lti    nrf.liR,-   mie  f-.r 
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was  a  carnivorous  animal  or  not  is  still,  and  will  probably  always  remain,  in 
great  doubt.  The  enormous  claws  are  in  favour  of  such  a  conclusion ;  but 
the  evidence  of  the  mouth  is  against  it,  which  is  merely  furnished  with  common 
grinders,  without  fojiss,  or  any  traces  of  them,  though  that  part  of  the  skeleton 
IS  oitirely  perfect.  The  neck  is  long  enough  to  touch  the  ground.  It  is 
evidently  of  the  cat  kind,  and  appears  to  have  been  a  sort  of  gigantic  tiger. 
The  breadth  of  the  animal  and  the  solidity  of  its  bones  are  wonderfully  striking." 

Can  you  inform  your  readers  whether  the  remarkable  fossil  animal  above 
mentioned  is  still  in  the  museum  at  Madrid ;  and  whether  it  has  been  seen  and 
described  by  anyone  who  (from  the  great  advances  made  in  geology  of  late 
years),  is  better  aualified  to  give  a  more  particular  and  scientific  account  of  it 
than  die  writer  or  these  travels  ? — QuiBBY. 

Ukrata  nr  Mb.  Prestwich's  Paper  on  Cltfp  Section  at  Mundeslby, 
Norfolk. — At  page  70,  9th  line,  omit  reference  mark  (j);  30th  line,  for 
Utioraiu  read  Hihrut, 
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The  CUteUnd  Ironstone,    By  J.  Bewick.    London  :  John  Wcale.    1860. 

In  a  paper  which  appears  in  our  pages  this  month  upon  the  geology  of 
Cleveland,  the  writer  has  made  a  casual  reference  to  the  volume  before  us,  by 
Mr.  Bewick,  which  has  very  lately  appeared  from  the  press ;  but  as  it  is  in- 
tended to  be  an  exhaustive  treatise  on  tne  subject,  it  demands  a  more  particular 
notice  than  we  might  otherwise  have  bestowed  upon  it. 

The  volume  shows  a  vast  amount  of  observation  amongst  the  strata  of  the 
district,  and  gives  a  tediously-minute  history  of  the  development  of  the  Lias 
iron-seams  in  the  Whitby  district,  where  their  commercial  value  appears  first 
to  have  been  recognised.  We  may  date  the  birth  of  their  importance,  indeed, 
from  the  year  18«38,  when  the  Wylam  Iron  Company  leased  the  ironstone  on 
the  estate  of  the  Marquis  of  Normanby.  Mr.  Bewick's  observations,  however, 
are  too  much  confined  throughout  to  what  is  usually  called  the  "  Grosmont 
district,"  which  has  now  been  outstripped  in  point  of  importance  by  the  dis- 
coveries in  the  neighbourhood  of  Guisborough. 

When  the  writer  speaks  of  the  fossils  of  the  Lower  Lias  as  "  the  remains  of 
antediluvian  animals  which  enjoyed  life,  in  all  probability,  at  a  date  far  beyond 
our  chronology,"  he  will  find  few  geologists  to  dispute  the  probability ;  but 
when  he  longs  for  "  some  Newton  to  teach  us  more  than  we  know  of  the  birth 
of  matter"  the  probability  of  his  hopes  beim?  realized  is  scarcely  so  well 
rounded.  In  most  pages  tnere  is  work  for  a  judiciousbr  handled  prumng-knife ; 
whilst  there  are  witnin  them  the  elements  of  a  scientific  treatbe  of  the  greatest 
value.  The  inaccuracies  which  we  notice  in  the  present  volume  might  easily 
be  rectified,  and  much  interesting  matter  added,  which  is  now  wanting.  We 
do  not  certainly  see  any  reason  for  "inferring"  from  any  facts  which  the 
volume  contains,  "that  the  rocks  upon  which  the  Lias  rests  are  of  a  very  'in- 
even  character,"  although  such  may  imdoubtedly  be  the  case.  When,  again, 
the  basaltic  dyke,  which  intersects  tne  district,  is  referred  to  as  the  "  probable 
dbturbing  element"  by  which  the  rocks  in  Commondalc  are  said  to  be  uplifted 
on  their  edges,  a  glance  at  the  phenomena  there  exhibited  would  at  once  nega- 
tive such  a  supposition  :  on  cacli  side  of  the  dyke  the  strata  retam  Wvevt  Vc>xv 
vmisl  position,  or  wJiatevcr  inclination  they  may  have  had  pre\io\xs\^,  mWwiuV. 


aiij  sign  of  violence  or  alteralion,  except  sueli  as  wc  should  eipect  from  Ibtir 
having  fonned  the  walls  o/  a  dyke  of  molten  matter.  The  sttata  ore  never  eitber 
"twuted"  or  "coDtorted,"  as  roost  would  imderstand  tlie  ternu,  and  certaolj 
not,  near  Dibble  Bridge  and  Westerdale,  as  Mr,  Bewick  has  described.  "Oc 
scam  at  Frfap  End,  which  wc  find  there  spoken  of  as  the  Iiia»  sesins  iriikk 
have  been  opened  out  and  show  a  thickness  of  ten  feet,  is  in  lealit;  the  onlicii) 
scam  of  the  Inferior  Oolite  immediately  below  the  ^reat  sandstone  twi,  u 
may  be  seen  in  the  narrow  defile  of  Cmnkley.  The  Lias  beds  are,  at  this  pnr- 
ticular  point,  two  hundred  feet  below  the  surface ;  the  seam  opened  oat  ii 
anologouB  l«  the  great  Rosedale  iron-rock,  which  ia  sufficient!;  explained  in 
the  article  to  which  we  have  above  referred. 

Mr.  Bewick's  plan  of  colouring  green  the  strata  covered  bj  grass,  etc^  is  as 
unscientific  mode  of  overcoming  a  trifling  difficulty;  a  short  gluice  would 
have  shown  him,  for  example,  that  the  village  of  Caatleton  rests  on  the  Inferior 
Oohte.  The  granitic  boultkrs  are,  in  all  probability,  from  Sh^  Fells,  in 
Westmoreland,  and  not  from  Devonshire,  as  that  author  suggests.  As  a  proof 
of  Mr.  Bewick's  gicat  enthusiasm,  we  may  give  his  hibonous  ealculations  of 
the  aggregate  tonnage  of  iron-ore  to  be  extracted  from  the  whole  of  Cleveland; 
the  figures  are — for  they  are  wori^h  recording— 4,820,000,000  tons ;  which,  be 
adds,  will  suffice  for  treble  the  unmber  of  all  the  furnaces  in  Great  Britain 
uulil  A.D.  3,540 !  What  will  be  done  in  January,  3,541,  Mr.  Bewick  does 
not  add.  Such  a  calculation,  however,  although  takea  literally  as  a  mere  idle 
curiosity,  will  serve  to  express  a  practically  unlimited  supply,  whilst  wc  have 
no  doubt  but  the  higher  seams  wUl  ere  then  be  better  known  and  more  nfed. 
The  Staiths'  fishermen  profess  to  know  to  a  dozen  the  numher  of  herrings  on 
their  coast,  and  we  must  class  Mr.  Bewick's  calculations  with  theirv,  as  pat- 
terns of  exactitude. 

The  map  of  Cleveland  which  accompanies  the  volume  we  can  only  admire 
for  its  neatness  of  execution,  and  express  a  wish  that  it  had  been  more  accu- 
rote :  since  a  map  of  suoh  dimensions  ought  to  be  of  invalnable  service  in  an 
examination  of  1  he  geology  of  the  district.  In  the  first  place,  the  basaltic 
dyke  nppcars  to  have  lieen  dotted  through  the  country  about  Danhj  without 

:  sliiflitest  regard  to  accuraev :  from  I'arke'a  Howe,  at  Frviin.  '     '' 
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A    LECTURE    ON    "COAL." 

Bt  J.  W.  Salter,  F.G.S. 

(CofUinu^d  from  page  102.J 

h  many  respects  the  plants  and  animals  of  the  coal  differ  mnch  from 
fcrnia  now  living.     It  la  probable  that  the  greater  part  of  them  are 

eren  of  different  groapB  or  tamiliea  from  the  eziating  ones.  But  the 
ferns  at  least  dhow  strong  traces  of  affinity.  Hero  and  there  we  meet 
with  the  young  fem-leares  coiled  np  as  they  now  lie  on  the  heather, 
leadyto  nnfold  on  the  Tetam  of  spring.    We  all  know  these  "Bishops' 


crooks"  that  nestle  in  the  bottom  of  the  fern-baskets ;  and  when  1  saw 
a  grand  specimeo  in  Mra.  StAokbouBB  Acton's  cabinet  (.it  iiow  9;ra£«% 
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Jermyn  Street),  with  the  delicate  go3  of 
pinnffi,  every  leaflet  in  ite  place,  I  almost  leaped  for  jaj.  It 
was  from  the  Le  Botwood  coal-field.  There  ia  one  G^nred  in  thii 
work,  vol,  iii,  p.  460  (but  the  finder  has  not  yet  been  told,  1 
think,  what  bia  foesU  is) :  it  is  from  South  Wales,  and  a  beantiliil 


The  Adiaulilet  of  the  Old  Red  Sandstone,  mentioned  lost  montli, 
rfl  be  figured,  and  fall  descriptions  given  of  it  by  the  officers  of  the 
Irah  Geological  Surrey ;  it  ia  only,  therefore,  needful  to  give  &  sketch 


ia.  llTiiiK  u  Klllaraoy.     rjc-  *  -> 

.. . il  fnictfflcstllm  of  Kilkoonj 

tlie  liTutg  (torn. 


GgDre  of  it  here,  especially  as  it  does  not  actually  belong  to  the  coal, 
though  the  same  genna  is  found  there.  Wc  must  now  pass  on  from 
tbefema.and  speak  of  the  cylindrical  atems  so  common  in  the  coal. 

The  other  plants  of  the  coal,  which  strike  us  most,  are  the  fluted 
stems  called  SigiUaria.  They  abound  in  ail  the  shales,  with  every 
kind  of  varyinp  proportion  in  the  patterns,  which  nevertheless  is 
of  a  regular  and  definite  kind.  It  consists  of  longitndinal  flutings, 
g«nerally  in  right  lines,  sometimes  a  little  zigzag;  and  on  the  surface  of 
the  flutingaare  scars,  either  round  or  somewhat  kidney-shaped,  or  hex- 
agonal— or  oven  double  ovals — or  purse -shaped,  nanower  above  than 
below,  and  always  with  a  couple  of  dots  in  them,  which  are  the  marks 
of  the  veflaels  that  supplied  the  leaves.  For  the  scars  are  the  bases 
of  the  leaves,  which  are  seldom  found ;  they  are  of  a  long  shape,  with 
a  rib  down  the  middle.  The  stems  vary  from  a  few  inches  broad  to 
three  feet  in  circumference,  and  specimens  have  been  found  that  must 
once  have  been  sixty  feet  long.  They  are  generally  quite  flat  in  tho 
shale,  and  o^n  broken  to  pieces ;  and  they  are,  most  generally, 
covered  with  a  coat  of  coal.  The  scars  outside  the  coal-envelope  are 
not  quite  the  same  as  those  which  show  within,  bat  pretty  nearly  oo. 
Onr  figure  shows  this  (Fig.  5). 
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The  Sigillaria  waS  a  tall  tree,  with  a  bare  tnml  regularly  pitt 
the  leaf-Bcara.  It  branched  at  the  Bnmmit,  and  bore  long  nairow  1( 
as  above  said ;  its  Anit  is  not  known.  Its  internal  stntctnre  has 
examined  in  some  very  perfect  specimens,  by  foreign  and  English 
niata  (foBeil-botaniste  as  some  folks  call  them), — Brongniart,  Ho 
DawBon,  and  others.  It  is  a  good  deal  like  the  Cyeas,  known  ii 
green-houses  as  a  Cape  plant,  but  in  some  respects  more  like  I 
Nor  is  there  any  living  family  of  plants  which  tallies  with  it,  th 
m  a  ron^h  way  it  has  been  gupposed  by  good  judges  to  belong  t 
great  tribe  Coniferse—to  which  onr  fir-trees,  pines,  cedsn,  and  jni 
belong.  Hooker  regards  it  as  nearer  the  club-mosses,  and  evpo 
near  to  L^idodendron, 
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hanjpnn  in  the  stodio  of  the  geologist.    Who  will  tej  copies  from 
nature  for  this  pnrpose  ? 


FWfcni  oTbirk  m^^i 

But  SigiUaria  is  not  always  found  lying  prostrate.  It  is  very  often 
upright,  as  it  grew ;  bo  many  instances  are  known  of  this  that  it  is 
almost  nseless  to  repeat  them.  A  stamp,  ten  feet  high,  is  figorod  in 
Dr.  Vantell's  "Wonders,"*  abook  worthy  of  every  young  geologist's 
ambition.  Others  hare  been  noticed  by  Sir  Charles  Lyell,  and  a  whole 
forestof  short  stumps  was  discovered  in  1838,  near  Chesterfield.dariiig 
the  diggings  for  a  railway.  There  were  no  less  than  forty  trees— a 
few  feet  apart— on  this  one  spot.  In  Durham,  at  Newcastle,  and  in  the 
South  ^Vales  coal-basin,  others  have  been  found.  Hugh  Miller,  in 
his  interesting  book — "First  Impressions  of  England  and  the  Eng- 
lifh,"  (p.  233J — has  described  his  visit  to  the  celebrated  Wolver- 
hampton coal-forest.  Here  seventy-three  stumps,  in  three  tiers, 
one  over  another,  are  closely  packed :  and  throe  succeBsive  forests 
— on  the  a»une  spot — -scomed  to  him  the  best  way  of  accounting  for 
it.     I  think  we  have  a  better  explanation;  but  I  am  not  sure  of  that. 

But,  then,  these  trees  have  roots  to  them  ;  and  the  discovery  of  theso 
roots  has  opened  np  &  new  chapter  in  the  histoiy  of  coal.  Nay,  it 
has  deciphered  that  history ;  for  till  Sir  W.  Logan  found  that  every 
coal-bed  had  its  nnderclay  full  of  roots,  and  till  Mr.  W.  E.  Binney,  of 
Manchester,  traced  these  roots  (which  are  cnlied  Stigmaria,  (fig.), 
to  their  connection  with  the  tree,  we  never  truly  knew  how  coal  was 
formed. 

2nd  SiUkuL—Bj-  T.  Rupert  Jooos,  Esq.,  Vice-Sec.  Geol.  Society,  1866, 


12G  THE   GEOLOOIST. 

I  onght  to  have  Boid  howeTcr,  that  the  bark  of  the  SigiUaritt  is  in 
general  the  only  part  preeerved.  There  was  within  it  only  a  soft 
tissue  of  cells,  with  a  central  Btem  or  aiia  of  wood,  the  latter  occupying 
hut  a  small  part  of  the  cylinder.  The  soft  tisaae  easily  disappeared 
while  foenilizin;;,  or  even  before  the  tree  fell,  for  we  often  find  the 
etnmp  filled  with  sand,  and  brolcoo  fragmenta  of  vegetables  mixed 
within  it.  In  one  or  two  trees  of  this  Idnd  in  the  auidstona  heds 
of  Nova  Scotia,  Professor  Dawson  and  Sir  C.  I^ell  found  a  whole 
colony  of  centipedes  or  such  like  things,  with  snails  and  limrds! 
Wo  mast  see  how  this  hapjiened  when  we  come  to  the  mode  in  which 
coal  was  deposited.  The  clay  beneath  the  coal  called  an  "  nnderclay" 
just  as  the  roof-shale  is  called  "  ovorclay" — is,  as  I  have  said,  fhll  of 
jilnnta.  These  are  the  Stigmarite,  and  onr  figiiTe  above  shows  what 
they  are  like.  Kow  the  great  importance  of  Sir  William's  discovery 
was  this.^tbat  the  only  fossil  found  in  the  clay  is,  with  the  rarest 
exception,  the  Stigmaria;  and  it  ia  invnriably  present.  The  fire- 
clay as  it  is  called,  is  generally  a  pure  sediment:  and  close  upon  it 
lies  the  coal,  as  pure  coal  aa  the  other  is  clay.  Xow  if  we  want  to 
know  what  plant  the  coal  is  made  of,  we  must  certainly  ask  the  ander- 
clay  where  the  root«  grew ;  for  there,  if  anywhere,  we  shall  get  an 
aDBwcr.  Here  Mr.  Binncy'a  discovery  cornea  into  }iliiy,  fni-ii'.'^tii.'TiKii-iii 
is  thf,  ront  of  Sigillnrfa — ami   i  "  .   •      ■        ■        i  i 
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Ldf^dodaidnm  differed  from  SigiUaru  in  the  amngemeat  of  the 
leMf-acus,  whioh  pMk  olosel}'  in  qnincnnz  bahion  over  the  soHsce. 
Onr  sketch  ehom  this.  The  pattema  ue  equally  bcantiM  and  as 
appUoable  to  piotorial  deei^  m  in  the  otlier  case.  The  diamond 
ih^ie  of  the  scan  will  help  joa  easily  to  recognise  fragmetite. 

There  are  maof  BpooiM  of  these  trees.  Thecommoneetofalll  think 
ii  the  L.  Siomberyii^  of  whioh  a  full  length  figore  is  to  be  fonnd  in 
the  rarised  edition  rf  Dr.  Hantell's  excellent  book — "Jones's  Won- 
dera,"  as  it  on^t  to  he  called — ^p.  749.  I  have  only  given  yon  frsg- 
menta  of  bnmchea,  stems,  leaves,  fruit  oonea  and  their  seeds  or 


ipora  (dj  of  Lopi 


spores.  It  is  well  known  now  that  Lcpidostrobns  (h)  is  the 
fruit  or  catkin  ot  Lepidodondron.  The  little  monntain  club- 
moss,  which  rears  its  yellow  catkins  amid  the  sheltering  boughs 
of  the  heather, — its  stem  clothed  with  long  scale-like  leaves, — 
is  the  best  representative,  in  England  at  leaat,  of  these  old  giant 
forms,  as  large  as  forest-trees,  which  abounded  so  greatly  in  the 
times  of  the  coal. 

imon  in  coal-shales,  that  it 
,n  the  Caiamiltv.     Wo  have 


There  is  yet  another  plant,  bo  very  c 
ought  to  be  mentioned  separately.  I  n; 
not  space  for  a  figure,  and  refer  yon  to  the  book  above  quoted,  p. 
730,  where  the  plant  is,  bowevor,  drawn  upsido  down  in  fig.  3 — ^quite 
right  in  figs  1  and  2.  The  look  of  these  plants  is  so  much  that  of  the 
horsetail  (Eqaisetum)  of  our  ditches,  that  it  is  no  wonder  ordinary 
foaail-hnnters  should  take  them  for  blood-relations. 
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Yet  this  plantwas  probably  nearerto  the  great  trees  aboTe-mentione*! 
than  anythiDg  else  we  can  mention.  The  stem  (or  rather  pith,  for 
we  do  not  see  the  stem  itself  in  one  case  out  of  a  hnndred,  Irat  only 
the  cast  of  the  pith)  is  ribbed,  and  jointed  jnat  like  Eqnisetom  stems, 
but  very  rarely  shows  any  leaves.  Its  leaves  and  branches  were  pro- 
bably the  plants  called  AshrophyUitet  and  8phenopki/U*im,  and 
they  look  much  like  the  "  goose-gross"  with  which  as  schoolboys 
we  used  to  bleed  our  tongues  in  sport.  These  two  are  veiy 
common.  Some  have  broader  leaves  than  others,  and  an  Ame- 
rican author  of  repute  (Dr.  Shumard,  I  believe)  has  seen  reason 
to  think  that  thej  were  aquatic  plants — that  the  broad  leaves 
were  the  floating  leaves,  and  the  narrow  ones  the  leaves  that  grew 
beneath  the  water.  The  common  white  buttercup  which  looks  eo 
gay  in  spring  time  on  the  ponds  will  serve  to  Ulustrate  this  supposition. 
Others  do  not  think  it  quite  a  true  one.  To  show  how  near  some  of 
theecCatom'tesapproach  to  the  structure  offems,  I  give  here  two  croM 
sections,  one  of  a  tree  fern,  taken  from  Brongniart's  work  (Fig.  11), 
the  other  of  the  plant  of  a  Calamit*  family  (Fig.  12),  figured  by  Dr. 
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Fir  trees  of  ona  sort  or  another  were  abnndant  in  the  coEJ-period, 
and  hare  been  so  in  every  sncoeedinff  formation.  Bat  here,  as  in 
every  oQier  case,  the  ooal'trees  were  different  from  tile  modem  ones. 
Now  we  have  abonduit  spmce,  and  larch,  and  fir ;  jimipera,  and 
cypress  trees,  and  yews ;  and  in  the  tortiaiy  and  oolitic  times  these 
were  common  trees.  Bat  the  AratuMria  tribe,  to  which  the  giacefiil 
Norfolk  Island  pme  belongs,  is  only  to  be  met  with  rarely.  A.t  least 
it  is  confined  to  a  BmalT portion  of  the  globe.  In  tiie  coal  time  it 
was  the  prevuling  form.  There  is  no  need  to  ^ve  a  drawing  of  the 
Btmctnre  of  tbia  wood,  fi>r  it  has  been  given  by  every  anthor  who  has 
-written  on  the  coaL 

Wood  is  made  ^  long  fibres,  which  fibres  comiannicato  with  each 
other  by  pores.  Tim  wood  of  coniferous  trees  is  specially  remarkable 
for  the  large  disks  which  sturonnd  these  porea.  They  Site  disposed  in 
straight  rows,  and  ntost  of  the  Caniferm  have  only  a  sin^e  row.  Bat 
the  Araiteariae  have  a  doable  row — or  more  than  a  double  row;  and 
all  the  cosl  fir- trees  are  of  thin  kind. 

Again  there  is  a  remarkable  difference  between  the  coal-trees  and 
their  living  representatives.  In  no  living  fir-tree  does  the  pith  show 
of  any  si»,  except  in  quite  the  young  shoots,  After  that  age  it 
frradually  diminishes  in  diameter,  or  rather  does  not  increase  with  the 
growth  of  the  tree,  being  pressed  npon  by  the  snccesaivo  layers  of  the 


I  i  (nit  anS  aeedi  |'Trigonooarp<ua) 


wood,  till  in  a  cross  catof  a  piece  of  fir  a  mere  trace  of  this  snbstancoi 
so  important  in  the  first  stages  of  the  yonng  branch,  is  to  be  seen. 
The  case  is  different  with  the  old  fip-trees  of  flio  coal.  Here  (accord- 
ing to  the  excellent  obaervations  of  Dr.  Williamson,  of  Mandiester), 
the  pith  ia  of  enormous  size,  and  retains  that  size  during  the  after- 
stages  of  growth,  if  it  does  not  actoally  increase.  It  was  long  ago 
known  nnder  the  name  of  Sternherffia,  and  ia  often  as  thick  bs  a  largo 
man's  thumb,  or  even  thicker.  I  have  seen  some  as  thick  as  a  child's 
wrist. 
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Dr.  Williamson  found  that  this  pitliivi:  inb-Jded  in  a  woodwhich 
was  in  all  respecte  a  tme  fir-tree,  and  whiuli  has  been  known  nnder  the 
name  of  Dadoxyhn.  It  is  not  certain  that  all  the  firs  belonged  to  this 
one  genus ',  most  probably  they  did  not.  At  all  events  Daaoxylon  is 
a  very  common  coal-fbssil. 

Here  then  we  have  the  wood  and  the  pith ;  and  let  me  say  Out 
any  one  who  is  disposed  to  examine  the  contents  of  his  own  cmal 
ecnttle  may  do  bo  with  advantage,  for  the  charcoal  he  will  find  in  it 
shows,  nnder  the  microscope,  a  beautiiiil  tissue  like  that  described 
above.  As  an  opaqne  object  it  is  very  beaatifiil,  and  polished  slices 
sometimes  show  it  equally  well.  Prof.  Qneckett,  of  uie  College  of 
Sui^eonB,  has  diatin^uished  himself  for  his  researches  into  uieso 
tissues,  and  in  the  wonderful  "  Torbane  Hill  case,"  referred  to  in 
tho  opening  of  this  lecture,  his  skill  was  largely  called  into 
requisition. 

But  having  got  the  wood,  one  natorally  wishes  to  find  tiie  leaves 
and  seeds.     What  were  tbey  ? 

Some  years  baek  a  suspicion  entered  my  mind  that  the  leaves 
commonly  called  Cychtpterig  might  belong  to  this  family  of  trees.  It 
is  true  they  might  be  ferns,  to  which  order  they  have  been  usually 
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true  slTQctiire  of  the  Lepidodendron  and  its  seed  ;  and  has  illustrated 
the  &ait  of  these  old  fir-trees),  suggested  vears  ago,  is  the  galleiy 
of  the  Museom  of  Practical  Qeolagy,  that  me  one  supposed  flower  of 
the  coal  belonged  to  the  fir  tribe  too. 

It  is  called  AidholUea,-KDA.  ma^,  as  he  admits,  certainly  be  what  it 
was  at  first  described  to  be — the  flower  spike  of  a  plant  not  distantly 
related  to  the  pine  apple !  There  are  some  pricldy  leaves  (if  they  be 
not  fem>Btalks)  in  the  co(d<shales,  which  render  this  possible, — not, 
X  think,  probable. 

Baton  the  othur  hand  these 
so-called  flowers  have  no  very 
regular  parts,  and  are  not  a  bit 
like  any  living  ones  tliat  I 
know.  They  look  to  me,  as 
they  did  to  Dr.  Hooker  when 
he  first  examined  Uiem,  veiy 
hko  unfolding  buds  of  Com- 
fene,  with  somewhat  broader 
leaves  than  we  are  accustomed 
to  see  in  modem  fire  or  larch, 
bot  not  broader  than  many  of 
tlio  yew  tribe.  As  I  do  not 
know  tiiat  the  author  I  have 
named  still  holds  the  original 
opinion,  I  do  not  quote  him 
for  it ;  bnt  only  give  my  own. 
Of  the  Cycas  tribe,  so  abun- 
dant in  oolitic  times,  a  few  re- 
presentatives occur.  They  are 
not  characteristic  of  the  coal, 
and  are  rare  in  England.     Wo  give  a  foreign  specimen. 

And  now  a  few  grass-like  plants,  of  whose  nature  we  cannot  say 
much,  for  want  of  the  fmctification,  wonld  end  the  series,  had  it  not 
been  known  that  they  b^  fungi  in  the  coal!  I  know  but  little  about 
them,  and  will  therefore  say  less  ;  but  there  they  are— three  species. 
Of  the  animals  of  the  coal  1  shall  have  a  Utile  to  say  nert  month, 
when  I  hope  to  finish  this  rather  lengthy  lecture.  I  am  not  tired  of 
it  myself,  but  our  young  readers  may  be. 


THB   OEOLOOIST. 


SOME  REMARKS  ON  MR.  DARWIN'S  THEORY. 

Bt  Frederick  Woliaston  Hctton,  F.G.S, 

I  said  that "  all  the  Tears  invent ; 
Each  month  is  TariooB  to  preeent 
The  world  with  some  development." — Tmnjwm. 

Althodqh  most  of  my  readers  will  be  perfectly  acquainted  with  i 
theory  proposed  by  Mr.  Darwin  to  account  for  tbe  vBriona  forma 
life  that  wo  see  on  the  globe,  yet,  for  the  sake  of  cleameas,  I  v 
briefly  enunciate  it. 

Mr.  Darwin  first  shows  that  individuals  of  tlie  same  species  vt 
one  with  another. 

He  then  ahowa  that,  owing  to  the  rapid  increase  of  animal  and  vef 
table  life,  by  which  many  more  are  bom  each  year  than  can  possil 
survive,  there  is  a  contmnal  warfare  going  on  among  them  for  fc 
and  other  necessariee.     This  he  calls  the  "  struggle  for  life." 

He  then  ahowa  that  if  any  animal  or  plant  shonld  have,  by  var 
timi.  iinv  iiT'i^Mii  in-  pv(i|K-rl\-  .Jo  mnililii'ii  iis  In  i^w  it   srimo  advautf 
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by  trjring  to  show  that  there  are  reasons  for  believing  that  a  hmit 
does  exist  somewhere.  The  following  are  the  most  important  ones 
that  have  been  bronght  forward  to  this  effect. 

1.  All  varieties  made  by  man,  if  left  to  themselves,  show  a  tondency 

to  revert  to  the  original  forms ;  while  natural  species  do  not. 

2.  All  varieties  made  by  man  interbreed  freely,  while  natural  species 

do  not. 

3.  Species  remain  constant  for  immense  periods  of  time,   as  is 

proved  by  the  exact  resemblance  of  the  mummies  of  Egypt, 
and  many  fossils,  to  living  forms. 
.  4.  Some  genera,  as  Lingala,  Ac.,  have  existed  with  very  little  varia- 
tion from  the  most  ancient  times  to  the  present. 

5.  Instead  of  progressing,  some  animals  seem  to  have  degenerated ; 

as  the  recent  armadillo  frx)m  the  glyptodon,  &c, 

6.  We  have  no  right  to  argae  on  domestic  breeds,  since  they  have 

been  chosen  on  account  of  their  plasticiiy, 

I  will  now  give  answers  that  have  been  made  to  these  objections. 

1.  It  cannot  be  proved  that  many  of  our  domestic  animals  revert 
to  their  original  forms  when  left  to  themselves ;  for  it  has 
always  been  found  impossible  to  say  what  their  original  forms 
were :  but  if  this  was  the  case,  a  simple  experiment  would 
decide.  Recent  varieties  certainly  do  show  this  tendency, 
because  of  the  extremely  short  time  during  which  selection  has 
been  going  on ;  and  the  rapidity,  owing  to  artificial  causes,  in 
which  the  change  took  place.  In  a  wild  state  the  changes 
progress  very  slowly  by  natural  causes,  and  therefore  by  the 
time  a  variety  has  changed  sufficiently  to  be  called  a  new 
species,  it  has  given  up  all  thought  (if  I  may  so  express  myself) 
of  reverting  to  its  original  form. 

2.  "  Man  can  hardly,  or  only  with  great  difficulty,  select  any  devia- 

tion of  structure,  except  such  as  are  externally  visible,  and  he 
rarely  cares  for  what  is  internal.*'  Besides,  the  varieties 
formed  by  man  have  only  been  in  existence  for  a  few  thousand 
years,  while  natural  species  have  been  so  for  hundreds  of 
thousands ;  for  until  they  have  been  formed  long  enough  to 
deviate  markedly  from  other  species  they  are  only  called 
varieties. 

3.  The  answer  to  this  argument  is  that  they  have  not  yet  had  time 

to  change,  owing  to  their  conditions  of  life  not  having  been 
much  idtered.  The  mummies  of  Egypt  are  perhaps  four 
thousand  years  old,  but  Mr.  L.  Homer,  the  President  of  the 
Greological  Society,  has  shown  that  man,  sufficiently  civilized 
to  manufacture  pottery,  existed  in  the  valley  of  the  Nile  thirteen 
or  fourteen  thousand  years  ago.  And  the  same  with  the  fossils; 
as  we  go  further  back  in  time  we  see  living  forms  get  rarer 
&nd  rarer  until  at  last  they  die  out  altogether.  If  a  form 
has  mana^d  to  exist  for  a  long  time  without  cYvange,  \\*  \a 
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trimnphsntly  produced  hy  the  anti-ti'aiiBmiitatioiiiBts ;  if.  on 
the  contrary,  it  has  chaogcd  in  ever  HO  Blight  a  degree  from  an 
extinct  form  it  is  called  a  new  apeciea. 

4.  Suppose  a  large  area  covered  with  sea,  and  Lingula,  &c.,  spread 

over  it.  Now  suppose  a  part  of  this  area  to  be  gradiullj 
elevated,  the  LiDgaln  and  other  atiiwals  living  on  it  wonld 
undergo  variation  to  meet  the  change  of  conditions;  but  those 
on  the  stationary  area  would  retoain  constant.  Next  sappou 
the  elevated  part  to  sink  again :  the  new  forms  on  it  nrnst 
cither  die  out  or  change,  and  the  Lingnke  would  again  spread 
over  the  whole  area ;  and  being  better  adapted  to  those  cod- 
ditions,  from  long  residence  in  them,  would  kill  off,  perhaps, 
some  of  the  new  forma.  Again,  another  part  of  the  area 
might  be  raiBed  ;  and  bo  on.  The  chances  are  t^t  some  of 
the  Lingulffl  would  always  be  on  a  stationary  portion,  and  thus 
hand  down  their  offspring  with  little  variation,  for  any  length 
of  time.  It  is  a  fact  which  strongly  corroborates  tliia,  tnst 
nearly  all  the  genera  which  have  a  long  range  in  time  ara 
inhabitants  of  the  deep  sea,  and  therefore  have  also  a  large 
range  in  space, 

5.  It  is  not  supposed  that  the  armadillo  is  descended  &om  the 
glypt^idmi ;  on  the  contmry  the  latter  eeemfi  to  have  beonmp 
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4.  Why  the  extinotion  of  old  forms  is  the  aknost  inevitable  conse- 

qnenoe  of  the  production  of  new  ones. 

5.  Why,  when  a  species  disappears,  it  never  re-appears  (although 

thiB  is  within  the  range  of  possibiliiy). 

6.  Why  groups  of  species  increase  in  number  slowly,  and  endure 

for  unequal  periods  of  time. 

7.  Why,  the  more  ancient  a  form  is,  the  more  it  generally  differs 

from  those  now  living. 

8.  Why  all  the  forms  of  hfe  are  linked  together. 

9.  Why  there  is  often  great  difficuliy  in  drawing  a  line  between 

two  species. 

10.  Why,  as  a  general  rule,  in  life  on  the  globe  there  have  been 

"  an  ascent,  and  progress  in  the  main." 

11.  Why  the  lower  forms  of  life  have  larger  specific  existences  than 

the  higher  ones*. 

12.  Why  the  older  forms  lived  unchanged  for  longer  periods  of 
time  than  the  newer  ones,  t  because  they  were  more  widely 
distributed. 

13.  Why  the  deep-sea  shells  and  those  of  the  land  and  fi^sh- water 

enjoy  a  longer  range  in  time  than  the  littoral  species ;  for 
the  Httoml  species  being  confined  to  narrow  zones  in  depth 
are  much  more  Hkely  to  suffer  from  elevation  or  subsidence 
than  those  that  live  in  the  deep-sea,  or  on  the  land  and  in  fresh- 
water. 

14.  Why  some  animals  and  plants  have  rudimentary,  and  some- 

times useless  organs. 

15.  Why  the  homologous  parts,  so  different  in  the  adult,  are  alike 

in  the  embryo. 

16.  Why  the  embryos  of  the  higher  animals  resemble,  at  different* 

stages  of  their  existence,  the  embryos  of  the  lower  animals.^ 

1 7.  Why  "  in  their  infancy  the  molluscous  animals  are  more  alike, 

both  in  appearance  and  habits,  than  in  after  life.§*' 

18.  Why  the  lunbs,  &c,,  of  all  animals  are  formed  on  the  same 
plan. 

19.  Why  the  flowers,  branches,  &c.,  of  plants  and  trees  are  but 

rucfimentary  or  metamorphosed  leaves.  || 

20.  Why  animals  very  often  resemble  in  colour  and  appearance  the 
localities  which  they  frequent. 

21.  Why  in  geographical  distribution  there  are  generic  as  well  as 

specific  centres. 

22.  Why  typical  groups  and  species  are  widely  distributed,  while 
aberrant  forms  are  usuaUy  confined  to  snudl  areas. 

23.  Why  the  inhabitants  of  islands  bear  some  relation  to  those  of 

the  nearest  continent. 

•  Owon*B  Palaeontology,  p.  49. 
t  Annirereaiy  Address  of  Professor  Phillips  to  the  Geological  Society  in  Feb.  1860 
J  Carpenter's  "  Principles  of  Comparative  Physiology,"  p.  95. 
§  Woodward's  "  Beoent  and  Fossil  Shells,"  p.  10. 
//  Lindle/a  ^^Ehmonta  of  Botany,"  p.  354. 
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24.  Why  the  extinct  fauna  of  a  conntiy  bears  a  cloBe  analogy  to 

the  living  fauDa. 

25.  Wliy  the  proportion  of  species  increases  from  the  oldest  forma- 

tions to  the  newest. 

26.  Why  species  were  more  widely  distributed  formerly  than  now; 

for  as  more  species  were  developed,  the  more  local  tliey  most 
have  become. 

I  know  of  no  answers  to  these  ailments ;  they  are  simpk  &cta 
acknowledged  by  everybody,  except  perhaps  those  for  whidi  I  have 
given  my  authority. 

Taking  everything  then  into  consideration,  I  think  tliat  the  evidence 
is  p-eatly  in  favour  of  variation  being  at  present  onlimited.* 

The  second  argnment  against  Mr.  Darwin's  theory  is  that  oatml 
selection,  although  allowed  to  be  a  "  vera  causa"  of  variation,  is  not 
powerful  enough  to  prodncc  the  great  differences  that  exist  among  or- 
ganic forms ;  or,  in  other  words,  that  the  cause  is  not  equal  to  the  effect. 

The  cause  may  be  compared  to  the  power  of  a  maoaJne  tliat  has  to 
l>o  increased  or  diTnininbed  ni-r^WJing  tm  l.h^  t\tat>  in  nrhich  it  is  in- 
quired to  produce  a  given  effect  is  shortened  or  lengthened.  1  believD 
that  DO  one  but  a  geologist  has  any  conception  of  the  enormous  ien^h 
of  time  comprehended  in  the  term  "  geological  period ;"  and,  altlioiiph 
r  nearly  ilII  of  my  readers  will   be  yi:'u1oi;istH.  yet  I  think  that  li 


RUUSES  ON   CBPUAU8P1DES. 


CEFHALASPIDES  OF  FORFARSHIRE. 


SiE, — The  conunnnioation  in  your  nnin- 
ber  for  this  month  (MarcL)  from  Mr.  Q. 
Roberts,  in  which  he  oapefnlly  oonducta 
the  enqoirinfir  geologist  over  aome  of  the 
most  intereBting  Silurian  and  Old  Red 
Sandstone  districts  in  England,  and 
clearly  points  out  the  places  where  the 
remains  of  these  carioos  primeval  fishes, 
the  Cephalatipides,  tire  to  be  loolced  for, 
makes  me  think  that  a  short  notice  of 
what  Forfaishire  has  done  towards  better- 
ing onr  acquaintance  with  at  least  one  of 
these  iishcs,  the  Ccplmla^pis,  may  not  bo 
uninteresting ;  for,  although,  fortunately 
for  geology,  SScotland  has  now  no  mono- 
poly of  Old  Red  Sandstone  fishes,  yet  so 
far  as  I  am  awaro  no  really  perfect  speci- 
men of  that  fish  has  been  found  out  of 
this  county.  In  forwarding  this  notice, 
I  can  aRHiire  the  reader  that  I  am  actuated 
by  no  desire  to  have  my  name  in  any  way 
connected  with  "  a  memoir  of  the  earliest 
known  fish,"  or  ''  the  history  of  tho  tirst 
appeamncc  of  vertebrateil  life,"  my  sole 
motive  being,  by  giving  so  far  as  I  can,  a 
popular  description  of  what  is  known  of 
the  Cephalaspis,  to  Ian  the  by  no  means 
flagging  zeal  of  local  collectors  to  com- 
plete our  knowledge  of  this  queer  fish, 
and  its  congeners. 

Although     tolerably     well  -  preserved 

,'  specimens  of  the  Cephalic  shield  which 

''■■'  covered  the  head  of  the  Cephalosjiis,  are 

by  no  means  rare,  yet  it  is  very  seldom 

"^»iu!i^  PowTlo-B        indeed  tliat  the  body  is  disinterred  from 

onr  rocks  ;  and  as  I  do  not  recollect  of 

than   the   head   of  this   fish  liaving  been   Jigured  in    "The 

iiST,"  I  ])refi2  a  rough  pen  and  ink  sketch  of  a  rather  com- 

I>ecimcn  from  my  own  collection,  reduced  to  ono  half  tho 

very  characteristic  strong  Iwny  shield  which  protects  the  head, 
lui  which  tho  creature  takes  its  namo  (being  mode  u^*  ^'^  ^'"^ 
wo«2s  s/iiii/Vm^  »  iead  and  a  shield) ,  had  been  oovercA  cxict- 
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nnlly  !>}' email  hexagonni  ganoid  Bcales.  Ncarthecentro  of  this  shield 
two  rather  closely  ])laced  holes  formed  the  orbits  for  the  eyes.  In  one 
of  thu  hesda  in  my  poHsession  the  eye-balls  are  finely  prescrrod 
conijiletcly  petrified ;  between  the  eyes  were  two  ridges  having  an 
intermediate  hollow  or  sinna  extending  from  the  eyes  backwards. 
One  of  my  specimens  shows  that  these  ridges  united  towards  the 

Ensterior  edge  of  the  Bliield,  forming  evidently  a  strong  defence. 
Tone  of  the  many  heads  I  have  examined  show  Uie  slightest  evidence 
that  this  creature  was  posacRKed  of  teeth,  or  a  mouth  of  the  ordinaij 
form  ;  this  organ,  I  believe,  being  similar  to  the  sturgeon,  which  roj-nl 
lisli,  I  have  little  donbt,  had  this  comparatively  Bm»il  creature  as  its 
j^prescntative  in  these  old  world  wat«rs.  Some  of  the  casps  or 
sharpened  points  of  the  Rhiold  are  very  much  elongated  and  toothed 
on  the  interior  of  tlio  margin.  The  body  as  compared  with  the  head 
was  but  Braall,  very  slender,  and  protected  by  bony  rings,  eztendii^ 
in  a  slanting  direction  from  the  back  doiviiwards,  these  again  being 
covered  by  exceedingly  minute  rhomboidal  scales ;  in  this  respect 
resembling  the  larger  number  of  the  fishes  found  in  the  lower  beds  of 
the  Forfursliire  Old  Ked,  as  CIlnMlivs,  Acaiilhodes,  Diplacaiitbtit,  Ac. 
Ill  only  one  specimen  have  I  ever  observed  these  on  ul  scales;  but  a 
portion  nf  one   in   my  possession   shows  a  very  perfectly  preserveil 
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e  three  good  speciineiis  in  the  Montrose  Mnsenm,  one  of  which 
IS  disoovered  in  a  qnarry  near  Brechin ;  another  is  from  tho 
ighbonrhood  of  Friockheim.  I  have  also  heen  able  to  secnre  three 
dcimens  in  tolerable  preservation.  Two  of  these  were  fonnd  in  a 
any  at  Leggnston,  near  Friockheim.  The  only  other  speciinen  I 
ow  of,  a  very  small  one  picked  np  by  Mr.  Walter  McNicoll,  in  a 
iga]aily  rich  deposit  discovered  by  him  in  the  Sidlaw  range,  is  now 
the  cabinet  of  Lord  Kinnaird.  As  already  stated  the  bnckler- 
aped  heads  are  occasionally  met  with  wherever  the  flagstones  are 
■ought,  in  some  places  rather  plentifully,  as  in  a  quarry  on  the  Tur 
I  range,  about  a  mile  east  from  the  Mansion  House  of  Pitscandly, 
K>  in  a  Bed  Sandstone  quarry  near  Brechin ;  yet  even  there  these 
3  only  to  be  had  by  gettmg  the  workmen  to  preserve  them  as  they 
m  up.  Indeed  I  may  say  that  the  only  lociJity  which  has  as  yet 
;ldea  these  organisms  to  individual  research  is  mentioned  as  dis- 
^ered  in  the  oidlaws  by  Mr.  Walter  McNicholl,  one  of  the  most 
crgetic  and  consequently  successful  of  our  local  explorers.  On  the 
me  slab  on  which  Mr.  McNicholl  found  tho  small  entire  Ccphalaspis 
►ticed  above,  may  be  seen  the  heads  of  some  four  or  five  others,  some 
these  heads  showing  tho  very  lengthened  and  toothed  cusps  above 
scribed. 

Whether  these  lengthened  and  toothed  cusps  may  mark  a  different 
ecies  from  that  generally  found  {Cepluilaspis  Lyellil)  it  is  not  my 
ovince  to  decide :  my  own  impression  however  is  that  this  rather 
ints  to  difference  in  age  or  sex,  most  probably  the  latter.  Should 
is  be  the  case  it  is  worthy  of  remark  that  only  one  species  of 
'phalaspis  has  yet  been  found  in  Forfarshire  (in  Scotland  I  ought 
ther  to  say),  where  the  remains  of  these  curious  creatures  have  been 
ind  in  comparative  abundance  and  good  preservation,  while  in  the 
ntemporaneous  rocks  of  England,  where,  so  far  as  I  am  aware,  they 
e  both  rarer  and  much  more  tragmentaiy,  there  would  seem  to 
ve  been  not  only  a  considerable  number  of  different  species  detected, 
it  also  the  so  nearly  allied  genus  Aiichenaepis.  Could  it  be  possible 
at  the  above  causes,  age  or  sex,  should  have  occasioned  this  seeming 
riety  of  species — ftucture  and  displacement  of  the  parts  when  first 
Ld  down  might  also  occasion  very  considerable  apparent  divergence. 
Beyond  Forfarshire  I  only  know  of  one  locality  that  has  been  at 
I  fruitful  in  these  organisms,  the  well-known  den  of  Balruddery, 
d  this  is  just  on  the  confines  of  the  counties  of  Perth  and  Forfar.' 
ae  or  two  heads  have  also  been  found  in  Canterland  Den,  in 
incardineshire,  by  the  Rev.  Hugh  Mitchell,  of  Craig,  A  quarry  in 
leriffmuir,  not  far  from  the  Dunblane  station  of  the  Scottish  Midland 
lilway,  has  yielded  one  imperfect  head ;  and  two  have  been  got  at 
ingfine,  near  Muirkirk,  in  Ayrshire.  In  no  case  has  an  entire  fish 
en  found  in  any  of  these  localities. 

In  this  short  notice  of  the  Forfarshire  Cephalaspis  I  have  purposely 
ideavoured,  as  far  as  I  could,  to  avoid  all  scientific  names  and  phrases, 
'  that  my  description  might  be  as  intelligible  as  possible  to  all  '^'oxit 
aders.     I  ought  also  to  remark  that  although  the  proipoTtivoTva  \Swxv\ 
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ponitioa,  &c.,  of  the  finh  figured  are  as  nearly  as  may  be  thoRe  of  the 
Hpc'(;iinciiiTom  which  itix  copied,  other  specimens  show  a  conaidenihly 
Gtonter  body.  The  scales  are  of  course  restored,  only  small  patchra 
of  these  being  preserved  on  any  of  the  specimens.  The  dotted  lines 
meant  to  show  the  prohablc  size  of  the  caudal  and  dorsal  6ns,  nnless, 
indeed,  that  figured  as  a  dorsal  had  really  formed  only  part  of  the 
Inrge  tail-fin. — I  am,  your  obedient  servant,  Jas.  Powkib,  F.G.S., 
Kcswallie,  Forfar. 


REMARKS  ON  MR.  ROBERTS'  PAPER  ON  CEPHALASPIS. 

Sir, — 1  venture  to  send  you  a  few  comments  on  Mr.  George 
Rol>ert8's  paper  on  CephalaspK  in  your  last  number. 

How  your  correspondent,  Mr.  G.  E.  Roberts,  can  talk  (pace  103) 
of  ihe  Lower  Iiudlow  at  Leintwardine  being  "  clearly  marked  out  as 
ft  littoral  deposit"  by  its  "  starfishes,"  after  his  paper  in  the  "  Geiilo- 
oirt"  the  other  day  announcing  the  discovery  of  starfish  at  one 
thoasand  two  hundred  and  sixty  fathoms  depth,  surprises  mo  much- 

Kqualjy  does  it  surjirise  nie  (especiiiUj  siiice  his  connexiou  with 
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puzzles  me,  as  I  am  not  aware  of  any  snch  neutral  ground,  the  one 
being  always  supposed  to  follow  the  other  consecutively. 

Again,  he  mistakes  in  calling  beds  in  the  quarry  in  the  drive  to 
Downton  Hall  (at  bottom  of  page)  Tilestones.  They  are  imques- 
tionably  Old  Bend  beds  of  thick  sandstone,  and  vnth  the  same  corn- 
stone  as  he  foxmd  at  the  Devil's  mouth,  containing  Cephalaspia 
Lydlii  and  Pteraspis  rosircUus. 

I  will  take  this  opportunity  of  noticing  that  my  friend  Marston 
has  made  little  mistake  in  his  list  of  fossils  from  the  Old  Red  near 
Ludlow.  I  will  venture  to  assert  that  no  Cephaldspis  Salweyi  has 
ever  been  found  in  Oakley  Park  quarry,  which  lies  in  the  lower  beds 
of  the  Old  Red,  probably  but  little  above  the  Passage  beds.  It  does 
contain  a  Cephaspid,  but  as  yet  it  is  unnamed,  and  the  original  speci- 
men of  C.  Salweyi  came  from  beds  very  much  higher  up,  at  Acton 
Beauchamp,  near  Bromyard. — I  remain,  dear  Sir,  yours  obediently, 
Robert  Liohtbody,  Ludlow. 


CEPHALASPIS  FROM  OLD  RED  SANDSTONE  NEAR 

LUDLOW. 

We  think  it  a  very  necessary  appendix  to  the  above  correspondence 
on  Mr.  Roberts'  article  to  give  an  outline  figure  of  a  very  nearly 
perfect  Cephalaspis  Lyellii,  found  in  the  Old  Red  Sandstone  strata 
near  Ludlow,  by  Mr.  A.  Marston,  who  kindly  transmitted  it  to  us  in 
October  last,  with  another  large  and  more  beautifully  preserved  head. 


r 


I 


Cephalaspis  from  Old  Bed  near  Ludlow. 


These  specimens  we  have  just  forwarded  to  Mr.  Salter,  so  we  may 
hope  for  a  ftill  and  efficient  notice  of  them  in  the  forthcoming  mono- 
graph of  the  Government  paleontologists  on  these  ancient  fishes. — 
Ed.  Geol. 
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FOREIGN    COHEESPONDENCE, 


On  the  Silurian  "  CoUmieg  "  of  BoJiemia.     By  Mb.  M.  V.  LiPOLD. 

Certain  strata  of  groonstones,  graptoIit«-sliales,  and  concretionary 
limestones,  petrographically  and  palffiontologically  analogons  to  M. 
Barrande's  "  Bnperior  Silurian  etage  E"  ("  Litten-atrata"  of  the 
geologists  of  tlie  Vienna  Imperial  Institute),  bat  appearing  in  isolated 
lenticular  maeaes  between  the  slates  and  quartzite- sandstones  of  bis 
"  Lowei"  Silurian  etage  D,"  have  been  pronounced  by  M.  Barraode 
to  be  "  colonies,"  the  fauna  of  which,  already  existing  in  a  distant 
aea  at  the  period  when  the  strata  of  the  "  etege  D"  were  forming  on 
the  present  Silurian  region  of  Central  Bohemia,  had  immigrated 
tbithei*  under  favourable  conditions,  and  had  Bubsequently  dis- 
appeared, together  wttb  these  conditions,  to  reappear  again  and  come 
to  its  full  development  after  the  strata  of  "etage  D"  had  been  com- 
pletely deposited  at  the  bottom  of  the  Sitnrian  sea.  Prof.  Krejcy,  of 
Pmpie,  hftvinff  co-opyrated  ns  a  volunteer  with  tlio  (.'ciloc-isis  of  the 
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north-east  to  Bonth-west,  as  far  as  Litten,  coming  to  the  surface 
south-westward  in  zones  gradually  narrowing  and  disappearing  near 
liitten,  beneath  the  Intten  strata,  are  particularly  conspicuous  On 
the  other  hand,  the  "  Litten  strata"  very  extensive,  and  totally  over- 
laid by  Upper  Silurian  limestones  in  the  vicinity  of  this  place,  begin 
there  to  be  divided  into  two  stripes,  intercalated  in  the  foldings  of 
"  Kdnigshor'  and  "  Kossow  strata,"  decreasing  in  breadth  as  they 
proceed  north-eastward,  and  at  last  totally  disappearing  between 
Harlik  and  Wonoldas. 

Isolated  portions  and  zoned  of  '*  Litten  strata,"  intercalated  between 
"  Konigshof"  and  "  Kossow  strata"  occur  again  in  the  same  north- 
east direction,  near  Wonoklas,  Cersonic,  Kosor,  Badotin,  and  Gross 
Kuckel  (colonies  "  Haidinger"  and  "  Kxejcy")  ;  so  that  a  connection 
of  both  these  "colonies"  with  the  above-mentioned  two  zones  of 
Litten  strata  intercalated  between  the  foldings  of  Konigshof  and 
Kossow  strata  can  no  longer  be  a  subject  of  doubt. 

The  colonies  '*  Haidinger "  and  "  Krejcy,"  where  beside  the 
Litten  strata  appear  not  in  conformable  but  in  disturbed  stratification 
between  the  Konigshof  and  Kossow  strata  must  therefore  be  con- 
sidered as  remains  of  a  once  more  extensive  deposit,  forced  between 
these  last  strata  by  the  foldings  and  dislocations  they  had  undergone. 
Without  the  least  depreciation  of  the  services  which  geology  owes  to 
M.  Barrande,  the  sagacious  and  indefatigable  explorer  of  the  Silurian 
strata  in  the  centre  of  Bohemia,  the  facts  just  mentioned  must  be 
acknowledged  to  corroborate  Prof.  Krejcy's  theory  of  dislocations 
being  the  real  cause  of  the  palseontological  abnormities  comprised 
under  the  general  denomination  of  "  Silurian  colonies."  The 
'*  colony"  named  in  honour  to  Prof.  Zippo,  although  at  present 
inaccessible  to  investigation,  may  be  supposed,  by  analogy,  to  afford 
new  facts  in  favour  of  this  theory. 

Ofi  ilie  Red  Chroinate  of  Lead,  and  useful  Minerals  of  the  Philip^juie 

Islands.  By  W.  W.  Wood,  Esq. 
Specimens  of  the  red  chromate  of  lead  from  the  Labo  mines  in  the 
province  of  North  Camarines  (Isle  of  Luzon),  obtained  by  Prof. 
Hochstetter,  through  Mr.  W.  W.  Wood's  (of  Manilla)  kindness,  have 
been  examined  by  M.  Dauber  (Academical  Proc.  No.  21, 18G0,  p.  21), 
Mr.  W.  W.  Wood,  at  Dir.  Hai dinger's  request,  gave  the  following 
details  about  this  interesting  mineral,  and  the  useful  minerals  of  the 
Phillipine  Islands.  The  chromate  of  lead  was  discovered  accidently, 
and  was  dug  out  in  considerable  quantity ;  the  diggings,  however, 
having  been  subsequently  filled  up,  it  is  not  at  present  to  be  obtained, 
and  little  is  known  about  it  at  ManiUa.  It  was  afterwards  found 
again  in  small  quantities  near  the  first  locality.  A  Spanish  mining- 
engineer,  who  visited  the  Luzon  about  three  years  ago,  reported  it  to 
be  very  scarce  and  to  be  with  difficulty  obtained. 

There  are  but  very  few  mines  in  the  island.     A  very  ricli  deposit 
of  argentiferous  galena,  found  in  North  Cfiranincs,  is  said  to  Ix;  now 
abandoned  after  having  been  exploited  for  some  time  by  a  Si^ycxAs^ 
company. 
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The  quartz  of  this  i)rovinco,  and  nearly  all  the  rivers,  are  anrifc- 
ferons.  A  gold  mine  in  quartz,  drowned  by  water,  lay  abandoned 
for  a  long  time,  until  a  Spanish  company  tried  to  make  it  accessible 
by  driving  a  gallery,  but  this  project  was  abandoned  in  coQseqnence 
of  heai^y  losses. 

Excellent  iron,  worked  in  a  very  primitive  way,  is  fonnd  in  the 
province  of  Bulacon  (north  of  Manilla).  Fine  magnetic  iron-ore 
occurs  also.  Grey  sulphnret  of  copper  is  exploited  in  the  northern 
part  of  Luzon,  both  by  natives  (who  bring  the  metal  to  the  coast 
m  small  shapeless  cakes),  and  by  a  Spanish  company.  Native 
mercury  not  associated  with  cinnabar,  occurs  in  black  mt^netic 
iron-sand  at  Albay  (East  Luzon).  Coal  exists  in  the  inaccessible 
localities  of  North  Camarines,  and  in  the  Isle  of  Leba,  north  of 
Mindanao.  Platinum  is  said  to  occur  in  a  brook  coming  from  the  hill 
of  St  Mablo,  near  Manilla.  A  Spanish  com.pany  exploiting  the  copper 
occurring  iii  rolled  pebbles  on  the  Isle  of  Samar  (south-east  of  Luzon), 
could  not  cover  tbeir  expenses.  As  to  the  red  chromate  of  lead,  it 
had  been  discovered  by  Don  Isidro  de  Baaranda,  of  Madrid,  who 
brought  to  England  the  finest  specimens  of  this  mineral.  Itsscarcity 
is  accounted  for  by  the  circumstance  that  the  natives  near  the  Leba 
CTlhoi-  the  small  ciTi^tnh  of  '  '  '      ' 
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contain  well-preseryed  specimens  of  Anthracotherium  magnum,  Cuv., 
of  which  teeth  or  portions  of  jaws  are  in  the  possession  of  the  Vienna 
Imperial  (Geological  Institute. 

JSarthquakes  and  their  connection  with  Meteorological  Phenomena, 

A  letter  addressed  from  M.  Julius  Schmidt,  astronomer  at  the 
ohservatoiy,  at  Athens,  to  Director  Haidinger,  gives  details  of  an 
earthquake  felt  there  on  July  4th,  1860,  at  hcdf-past  six  p.m..  At 
the  same  time  a  violent  thunderstorm  was  rising  above  Mount 
Hymettus,  and  low  clouds  of  a  quite  uncommon  form  began  to  cover 
the  top  of  the  mountains.  M.  Jul.  Schmidt  has  stated  the  coinci- 
dence between  atmospheric  phenomena  and  subterraneous  commotions 
of  a  probably  local  nature  beingcircumscribed  within  the  geological 
system  of  Mount  Hymettus.  The  observations  of  this  able  astro- 
nomer have  fi^ven  the  following  results  : 

1852.  Jufy  16th,  evening :  commotion  ;  strong  thunderstorm  on 
Mount  Hymettus ;  abundant  rain ;  clouds  of  striking  form  on  the 
mountains. 

1860.  Feb.  6th,  morning :  commotion ;  thunder- stroke  on  Mount 
Hymettus ;  clouds  of  uncommon  form  on  this  mountain,  persisting 
during  half  an  hour. 

1860.  July  4th,  evening :  commotion ;  violent  thunderstorm  on 
Mount  Hymettus  ;  clouds  of  fantastic  forms. 

At  the  date  of  this  letter  (July  7th)  M.  Schmidt  was  specially 
employed  in  observing  the  new  comet.  During  May  1860  be  joined 
Prof.  Unger  of  Vienna  in  a  tour  through  Euboea  (where  he  mea- 
sured Mount  Delph,  or  Diphis,  one  thousand  seven  hundred  metres 
in  height,  or  about  five  thousand  four  hundred  feet,  BcDotia,  and 
back  to  Athens  through  Eleusis.  Interesting  facts  concerning  the 
topography  and  hydrography  of  Boeotia  were  the  result  of  this 
excursion.  On  July  9th  M.  Schmidt  was  to  set  out  for  Egina  for 
two  days.  The  Greek  government  has  directed  the  provincial 
authorities  to  collect  evidences  concerning  earthquakes,  and  to  trans- 
mit them  to  the  observatory  at  Athens. 
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Geological  Society  op  Lokdon. — December  5,  18G0. 

"  On  the  Structure  of  the  North-west  Highlands,  and  the  relations  of  the 
Gncbs,  Red  Sandstone,  and  Qoartzite  of  Sutherland  and  Ross-shire."  By 
Professor  James  Nicol,  F.G.S. 

The  author  first  referred  to  his  paper  in  the  Quart.  Joum.  Geol.  Sec,  vol. 
xiiL,  pp.  17,  &€..  in  which  the  order  of  the  red  sandstone  on  gneiss,  and  of 
(joartzite  and  limestone  on  the  sandstone  was  described,  and  in  which  the  rela- 
tion of  the  eastern  gneiss  or  mica-schist  to  the  quartzite  was  stated  to  be 
bomewhat  obscure  on  account  of  the  presence  of  intrusive  rocks  and  other 
marks  of  disturbance.  Having  examined  the  country  four  times,  Y/ilh  \.V\c\\e.^ 
of  settling  some  of  the  doubtluJ  points  in  the  sections,  the  aulhot  no^  o^ti^^ 
roL,  ir,  T 
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the  matured  results  of  his  observations.  He  agrees  with  Sir  R.  Mnrctusonu 
far  as  the  succession  of  the  western  gneiss,  red  sandstone,  quartaites,  (cjoartntc 
and  facoid  bed),  and  limestone  is  concerned ;  hut  differs  from  him  in  tnamtaimiig 
that  there  is  no  upper  series  at  an  "  upward  oonformable  sucoesiion"  from  (he 
quartiite  and  limestone  into  the  eastern  mica-slate  or  gneiss— the  so-called 
"upper  gneiss."  The  "upper  quartzite"  and  "upper  limestone"  the  author 
bebeves  to  be  portions  of  the  quartiite  of  the  country,  in  some  cases  aepamtei] 
b;  anticlines  and  faults  and  cropping  out  in  the  higher  ground,  and  in  other 
instances  inverted  beda  with  the  gneiss  brought  up  bj  a  contiguous  fault  ud 
ovcrhangmg  ihcm.  The  latter  condition  of  the  strata,  as  well  as  other  case* 
where  tlie  eastern  gneiss  is  brought  up  agabst  the  quarteite  series,  have, 
according  to  the  author,  given  rise  to  the  supposed  "  upward  coofonnable  suc- 
cession" above  referred  to.  In  some  cases  where  "gneiss"  b  said  to  have  been 
observed  ovcrljing  the  quwtzite.  Professor  Niefll  has  determined  that  the 
overlying  rock  is  granulite  or  other  irruptive  rock,  not  ^eiss. 

The  sections  described  by  the  author  in  support  of  his  views  of  the  eastern 
gneiss  not  ovcrljiifg  thequartzileand  limestone,  out  being  the  same  as  the  gneiss 
of  the  western  coast,  and  brought  up  bv  a  powerful  fault  along  a  nearly  north 
and  south  line  passing  from  While  Ileu^  (Lorh  Errlboll)  to  Loch  Carron  and 
the  Sound  of  Slcat,  are  chiefly  those  which  had  been  brought  forward  as  afford- 
ing the  proofs  on  which  the  ojiposite  hypothesis  is  founded ;  and  in  all,  the 
author  Huds  irni|itians  of  igneous  rocks,  and  other  indications  of  faults  and 
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Jura  to  the  Old  Red  Sandstone,  there  is  a  conformable  scries  of  strata,  which, 
although  closely  linked  together,  may  be  classed  into  three  distinct  groups, 
namely,  1st,  a  set  of  lower  srits  (or  quartz-rock),  many  thousand  feet  thicK  ; 
2ndly,  a  great  mass  of  thin-bedded  slates,  two  thousand  feet  or  more  thick ; 
and  ordlj,  a  set  of  upper  grits,  with  intercalated  seams  of  sbte  of  equal  thick- 
ness. Beds  of  limestone  occ^ir  here  and  there  sparingly  in  all  the  three 
dinsiona ;  the  thickest  being  deep  down  in  the  lower  grits.  All  the  limestones 
are  thickest  towards  the  west.  The  siliceous  grits  also  appear  to  be  freer  from 
an  admixture  of  greeu  materials  towards  the  west.  All  the  members  of  the 
series  (namely,  the  upper  grits,  slates,  and  lower  grits)  have  a  persistent  south- 
west to  north-east  strike,  sometimes  in  Bute  approaching  to  due  north  and 
south.  They  are  conformable,  and  graduate  one  mto  another  in  such  a  way  as 
to  show  that  they  belong  to  one  continuous  succession  of  dci)osits.  ^e 
materials  of  which  they  have  been  formed  seem  to  have  been  derived  from  very 
similar  sources.  The  upper  and  lower  grits  are  very  similar  in  composition, 
bein^  made  up  of  water-worn  gmius  of  quartz,  many  of  which  are  of  a  peculiar 
semitransparcnt  bluish  tint. 

The  rocks  of  the  district  have  been  thrown  into  a  great  undulation,  with  an 
anticlinal  axis  extending  from  the  north  of  Cantyrc  through  Cowul  by  the  licad 
of  Loch  Ridun  on  to  Loch  Eck  (aud  probably  by  the  head  of  IjocIi  Lomond 
on  to  the  valley  of  the  Tay,  at  Aberfeldy),  and  with  a  synclinal  trough  lyiuff 
near  the  parallel  of  Loch  Swen.  The  anticlinal  fold  is  well  seen  in  the  hiU 
called  Ben-y-happel,  near  the  Tighnabnilch  quay  in  the  Kyles  of  15utc.  South- 
ward of  this  ri(lge,  which  is  com])osed  of  the  lower  grits  or  quart /.it  c,  the  thin- 
bedded  greenish  slates  and  the  up[)cr  grits  succeed  conformably ;  aud  the  latter 
are  sef>arated  by  a  trap-dyke  from  the  Old  Ked  Sandstone  of  Hothsay.  This 
section  the  author  described  in  detail;  also  the  corresponding  sect i(m  to  the 
north  of  the  anticlinal  axis,  towards  Loch  Fync,  and  along  th(;  west  shore  of 
Loch  Yyne.  Tlie  lower  grits  extend  as  far  as  Loch  Giln,  and  arc  then  suc- 
ceeded ty  the  green  slates  and  the  upper  grits,  which  falling  in  the  synclinal 
trough  arc  repeated  through  Knapdale  towards  Jura  Sound,  where  the  green 
sbtes  again  form  the  surface  along  the  cjistem  coast  of  Jura,  lying  on  the 
quartzitc  or  grits  of  that  island.  Tliroughcmt  the  synclinal  trough  and  the 
neighbouring  district  (that  is,  from  Loch  Fync  to  Jura  Sound)  the  grits  and 
slates  are  intimately  mixed,  with  numerous  intercalated  beds  of  ijrcenstone, 
some  being  of  great  thickness.  Mr.  Jamieson  {minted  out  that  this  feature 
of  the dis^ict  has  hitherto  in  great  part  been  misunderstood,  aud  that  Mac- 
cuUoiA  was  in  error  when  he  denommated  these  rocks  "chloriic-schist." 

The  probable  relationship  of  the  rocks  of  the  Islands  of  Shuna,  Luing,  and 
Searba  to  those  of  Jura  and  Bute  were  then  dwelt  upon ;  the  greenstones  of 
Knapdale,  &c.,  and  their  relation  to  the  sedimentary  rocks,  were  described  in 
detad;  and  the  limestones  of  the  district  briefly  noticed.  As  no  fossils  have 
hitherto  been  found;  palffontological  evidence  of  the  age  of  these  rocks  is 
▼anting;  but  the  author,  n'garding  their  general  resemblance  to  the  quartz- 
rocks,  limestones,  and  mica-schists  of  Suthcrhmdshirc,  thinks  them  to  be  of  the 
same  date  as  those  rocks  of  the  north-west  Highlands. 

2.  "On  the  position  of  the  beds  of  the  Old  Ked  Sandstone  in  the  Counties 
of  Forfar  and  Kincardine,  Scotland."  By  the  He  v.  Hugh  Mitchell.  Com- 
municated by  the  Secretar}'. 

In  Forfar-  and  Kincardine-shire,  south  of  the  Grampians,  the  Old  Ked  Sand- 
stone is  developed  in  the  following  series,  with  locjil  modillcjitions  :--lst  (at 
top)  conglomerate;  i^nd,  grev  llagstoue  with  intercalated  sandstone  (about 
forty  feet  deep  at  Cauterland  l)en,  one  hundred  and  twenty  feet  at  Carinylie)  \ 
3rd,  gritty  ferruginous  sandstone,  with  occasional  thin  layers  of  p\\T\A\Av  ^tv:^- 
•tone,    0/  the  mat,  one  hundred  and  twenty  feet  are  sccu  at  Cau\.cr\a.w^\>cvi\ 
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it  ocpura  alao  at  Fery  Den,  4c.  TliE  flagstone  of  this  fliird  or  lowest  membn 
of  the  group  j-ields  ripple-mnrks,  rain-urmts,  TOnn-morkings,  uid  crustueaD 
tracks  (of  several  kinas,  large  nnd  ^mnll).  Paria  dedpicM  liM  been  fonndii 
the  lowest  grita;  and  Cepkaliapii  in  tlio  sandstone  at  Brechin,  inimediitdj 
under  the  grey  flagstones. 

lu  the  second  member,  nntnel;  the  grej  flag^ ,  fish-remains  have  of  late  bwa 
found  more  or  less  abundantly  throughout  the  district,  tt^ther  irith  cnu- 
tacean  fossils.  Cfpkalniph  14/fllii,  IciilhjodoruUtcs,  Acanthodian  fishes,  Plerj- 
gotmi,  E»Typterui,  Kampecarin  Furfarieaaii,  iStflamiriu  PovriemU,  ParH 
dfewifHi,  and  ve^table  remains  are  the  most  cluinieteristie  fossils. 

l^e  author  pointed  out  that  some  few  genera  of  Ssh  aud  crustaceans  were 

S resent  both  in  this  zone  and  in  the  Upper  Silurian  formation,  and  that  still 
iwcr  links  eidsted  to  comicct  the  fauna  of  the  Vorfar^hirc  flags  irith  the  Old 
Red  Sandstone  north  of  the  tirampiaus,  with  which  it  appears  to  have,  in  tbk 
respect,  almost  as  little  relation  as  with  the  Carboniferous  sYstcm.  With  tlie 
01(1  lied  of  Herefordshire  these  flags  Hppear  to  have  some  few  fossils  in  coni' 
jiion ;  but  of  about  Iwciit;  ipeciei  found  m  Forfarshire,  only  about  four  could 
be  qiiotcil  from  Herefordshire. 

In  eonclusion,  the  author  noticed  the  vast  vertical  development  of  the  whok 
series,  nnd  its  great  gcograpliieal  eitent ;  and  part  icularlj  uwcit  upon  the  dis- 
tinctness of  the  fauna  of  the  ll^tonea  of  Forfarshire,  as  giving  good  groundi 
for  the  treatment  of  the  Old  Red  fauna  as  peculiar  to  a  separate  geological 
period,  both  as  distinct  from  the  Silnrian  system,  and  in  some  degree  as  am- 
^\v\„  i.,1,.  »„..,  —  „ „ 1 ..f  ,. , li 1......    r?  n... . 
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•ne  (on  the  east  of  the  Malyern  hiUfi),  the  syenite  and  greenstone  (forming 
;  nudens  of  the  MalTems),  and  the  Upper  LlandoYery  beds,  the  Woolhope 
lies,  the  Woolhope  limestone,  Wenlock  shales,  Wenlock  limestone,  and 
wer  Ludlow  rock  on  the  west  side  of  the  syenite,  followed  by  some  beds  of 
t  Old  Bed  series,  viokntly  United  against  tne  Ludlow  rock  at  the  west  end 
the  Malyem  tunneL  Then  the  open  railwaj  passes  over  Upper  Ludlow 
iks  and  some  lower  beds  of  the  Old  Red  series,  here  and  there  covered  by 
ft,  ontil  the  Lower  Ludlow  rock  is  again  traversed  at  the  east  end  of  the 
dbuiT  tunnel,  and  is  shown  to  be  much  faulted  and  brought  up  against 
vper  liudlow  shales  and  Aymestry  rocks.  The  Wenlock  snales  and  the 
unlock  limestones  are  then  traversed ;  these  are  much  faulted,  the  Lower 
.dk)w  rocks  again  coming  in,  followed  by  Aymestry  rock.  Upper  Ludlow 
des,  Downton  sandstone,  and,  at  the  east  end  of  the  tunned  by  red  and 
•ttlod  marls,  grey  shales  and  grits,  purple  shales  and  sandstones,  with  the 
Lchenaspis-be£i»  forming  the  passage-beds  into  the  Old  Red  Sandstone,  as 
icribed  m  a  former  paper  (Qoajrt,  Joum.  Geol.  Soc.,  vol.  xvi.,  p.  193). 
Ln  a  not^  Mr.  J.  W.  &dter,  E.G. 8.,  described  the  great  abunoance  of 
mer  Silnrian  fossils  found  in  these  cuttings,  and  now  chiefly  in  the  collection 
Dr.  Grindrod  and  other  geologists  at  Malvern  and  the  neighbourhood. 
Jamnarf  23, 1861. 

1.  "  On  the  Gravel  Boulders  of  the  Punjab."  By  D.  Smithe,  Esq.,  F.G.S. 
In  the  PhimgotA  Valley  (a  continuation  of  the  great  Kanj^a  or  Palum  Valley) 
I  drift  consists  of  sand  and  shingle  with  boulders  of  gneiss,  schist,  porphyry, 
1  trap,  from  six  inches  to  five  feet  in  diameter.  Some  of  the  boulders,  having 
-ed  vitreous  glance,  occur  in  irregular  beds.  This  moraine-like  drift  lies  on  the 
iiaiy  beds,  which,  here  dipping  gently  towards  the  plains,  gradually  become 
rtical,  and  are  succeeded  by  variegated  comuact  sandstones,  gradually  incliu- 
;  away  from  the  plains ;  next  come  various  slates  at  a  high  angle,  and  gneissic 
;ks  lie  immediately  over  them. 

2.  "  On  Fteraspu  Dunetms  (^Archaoieuthis  Dunensis,  Rocmer)."  By  Prof. 
H.  Huxley,  F.JI.S.  Sec.  G.S. 

The  fossil  referred  to  in  this  communication  is  from  Daun  in  the  Eifel,  and 
s  described  by  Dr.  Ferd.  Roemer  (in  the  "  Palseontographica,"  vol.  iv.  p.  72, 
13)  as  belonging  to  the  naked  Cephalopods,  under  the  name  of  PaUeoteuthis 
(M^iuis  (changed  to  Arehaoteuthis  m  the  '  Leth.  Geogn.*^  ;  and  in  the  Jahrb., 
58,  p.  65,  Dr.  F.  Roemer  described  a  second  specimen  from  Wassennach  on 
5  Lcacher  See.  Prof.  Huxley,  reproduced,  with  remarks,  Dr.  Roomer's 
scription  of  the  specimens ;  and  after  observing  that  Mr.  8.  P.  Woodward 
1  already  suggested  (Manual  of  Mollusca,  p.  417)  that  Roemer's  fossil  was  a 
li,  he  stated  nis  conviction  that  it  was  really  a  Flerasjds,  agreeing  in  all 
lential  particulars  with  the  British  Ptercupidesy  though  possibly  of  a  difiercut 
5cies. 

3.  "  On  the  '  Chalk-rock*  lying  between  the  Lower  and  the  Upper  Chalk  in 
ilts,  Berks,  Oxon,  Bucks,  and  Herts."  By  W.  Whitaker,  Esq.,  B.A.,  F.G.S. 
The  author  has  more  particularly  examined  the  band  which  he  terms  "  Chalk- 
^,"  on  the  northern  sidb  of  the  western  part  of  the  London  basin.  Hero 
\\SiS  its  greatest  thickness  (twelve  feet  or  more),  to  the  west,  gradually  thin- 
\s  eastward.  It  is  a  hard  chalk,  dividing  into  blocks  by  joints  perpendicular 
the  bedding ;  and  it  contains  hard  calcareo-phosphatic  nodules.  It  contains 
flints,  and  in  the  district  referred  to  none  occur  below  it,  whilst  there  is 
en  a  bed  of  them  resting  on  its  upper  surface.  It  seems  to  form  an  exact 
andary  between  the  upper  and  the  lower  chalk,  being  probably  the  topmost 
1  of  the  latter.  In  this  case  it  will  often  serve  as  an  mdex  of  the  relative 
ckness  of  these  divisions,  or  as  a  datum  for  the  mcasuremcut  o(  t\\^  tiL^cwX. 
the  ^cmkdniioB  of  the  upper  cbaUL 
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Nnrth  of  Mnrlboroiigli.  where  it  is  tliiek,  ihe  chalk-rock  anpean  to  b&vegira 
rist-  to  In'o  eacarpmcuts  (un  up|H:r  and  lower  one),  m  the  clialk  range. 

Fossils  Hre  usually  rare  iu  this  bed ;  but  Mr.  J.  Evtius,  F.6.3.,  collMttd 
scvrrnl  from  it  near  Boxmoor;  and  amongst  them  is  the  gema  Bthttjit 
(hitlierto  kuown  only  as  lertiarv) ;  SbckUIki,  NanHliu,  Twrrililet,  Solarinu, 
InoefraiHKi,  ParatmiUa,  and  VeitlrieHlilei  arc  here  represented ;  and  the  foUcnt- 
ing  species  have  been  idcijtificd — liloriiia  momii/era  and  a  new  species,  PUmn- 
lamiiria,  sp.  Mjaeiln  mniuIibKla,  Spondglua  latm,  Sp.  tpinoua,  Jtifwiogetl* 
MaHMliana,  TexebratKlala  iip/irata,  and  T,  imifflotota. 

Tlic  fossils  most Ij  have  a  lower-elialk  character.  Two  Bpecicfl,  Litlm»§ 
•Koni/i/rra,  aod  MvacUet  ma»dibula,  hare  oot  been  noticed  iu  England  nboTC  ibe 
Ujtpcr  GrceDSdua. 

Ffliraary  6,  1861. 

•'  On  the  Altered  Rocks  of  the  Westem  and  Central  Highlands."'  Bj  Sir 
R.  I.  Murehison,  F.R.S.,  V.P.G.S.,  and  A.  Gcikie,  Esq.,  F.G.8. 

In  the  introduction  it  was  shown  that  the  object  or  this  paper  was  to  prove 
that  the  elassifioalion  which  had  been  previously  established  hj  one  <rf  the 
audiors  in  the  county  of  Siitherlnud  was  a|)])]icHhle,  as  he  had  infened,  to  the 
wliole  of  the  Seottish  Higlilunds.  The  structure  of  the  country  from  the 
Imrders  of  Sutherhiiid  down  to  the  western  part  of  Iloss-sliiro  was  detailed,  wd 
illustrated  bj  a  large  map  of  Scotland  coloumlaccording  to  the  nevrclassicattoii, 
and  hr  numerous  sections.  Everywhere  throughout  this  tract  it  could  be 
iiroved  that  an  older  gneiss,  wliich  the  authors  called  "  Laurent ian,"  was  ovef- 
mformably  by  red  Cmiibrian  siiodsloiicii ;  these  ngiiin  imconformah' 
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icb  were  intended  as  corrections  of  his  own.  He  concluded  bv  affirming, 
^  through  the  aid  of  Mr.  Geikie,  the  proofs  of  the  truthfulness  of  his  own 
iions,  showing  a  conformable  ascending  order  from  the  quartz-rocks  and 
estones  into  crrstalline  and  micaceous  rocks,  had  now  been  extended  over 
;h  large  areas  that  there  could  no  longer  be  any  misgivings  on  the  subject. 
n^nuny  15,  1861. — Annual  General  Meeting.  Leonard  Homer,  Esq., 
»ident,  in  the  Chair. 

rhe  Secretary  read  the  Reports,  and  the  Society  both  as  to  numbers  and 
inoes  was  stated  to  be  highly  satisfactory. 

rhe  President  announoed  the  award  of  the  Wollaston  Gk)ld  Medal  1  o  Professor 
.  H.  G.  Bronn,  of  Heidelberg,  Poreign  Member  of  the  Society,  for  his  long 
I  suooessful  labours  in  aiding  the  progress  of  geological  science  in  general, 
I  more  narticularly  for  the  assistance  he  has  afTorded  to  the  process  of 
IseontologT,  as  evinced  in  Ids  "  Index  Palseontologicus,"  and  especially  in  his 
rk  "  On  the  Laws  of  the  Development  of  the  Organic  World.'*  The  Presi- 
it  then  announced  the  award  of  the  Wollaston  Donation  Pund  to  M.  Daubr^c, 
Strasburg,  to  aid  in  the  progress  of  synthetic  experiments  similar  to  those 
whicb  he  had  recently  given  an  account,  and  which  he  had  intimated  his 
enti9n  of  continuing,  with  tac  object  of  throwing  light  upon  metamorphic 
;.ion. 

The  President  then  proceeded  to  read  his  Anniversary  Address,  and  com- 
'Dced  with  biographical  notices  of  some  of  the  lately  deceased  Pellows  of  the 
ciety,  particularly  the  Rev.  Baden  Powell,  Dr.  G.  Buist,  Lieut.-Gen.  Sir  H. 
Banburv,  P.  J.  Martin,  Esq.,  Sir  C.  Fellows,  Prof.  J.  P.  L.  Hausmann,  &c. 
The  Ballot  for  the  Council  and  Officers  was  taken,  and  the  President,  Leonard 
)mer,  Esq.,  P.R.S.L.  and  E.,  was  re-elected. 
February  20,  1S61. 

L  **  On  the  Coincidence  between  Stratification  and  Foliation  in  the  Crvstal- 
e  Rocks  of  the  Highlands."  By  Sir  R.  I.  Murchisou,  V.P.G.S.,  and  A. 
likie,  Esq.,  F.G.S. 

Allusion  was,  in  the  first  place,  made  to  the  early  opinions  of  Hutton  and 
aculloch,  who  regarded  the  gneissic  and  schistose  rocks  of  the  Highlands  as 
"atified.  Mr.  Darwin's  view  of  the  nature  of  the  "  foliation"  of  gneiss  and 
bist  were  then  referred  to ;  and  it  was  insisted  that  this  condition  was  not  to 
found  in  the  rocks  of  the  Highlands ;  the  so-called  "  foliation"  which  the  late 
r.  D.  Sharpe  had  described  in  IS-IG  as  characterizing  the  crystalline  rocks  of 
At  country  being,  according  to  the  authors,  really  mineralized  stratificaticm. 
was  then  pointed  out  that,  as  Prof.  Sedgwick  had  previously  insisted  on  the 
dc  dilTerence  between  "  foliated"  or  "  schistose"  and  "  cleaved"  or  "  slaty" 
cks,  and  as  Prof.  Ramsay  had  in  1818  recognised  iuterlaminatcd  quartz  as 
ing  parallel  to  stratification  in  the  Isle  of  Arran, "  foliation"  should  be  regarded 
coincident  with  stratification,  and  not  with  cleavage  in  the  Scottish  Highlands. 
After  some  observations  on  the  occurrence  of  cleavage  in  slates  at  Dunkcld, 
ksdale,  Ballalmlish,  and  near  the  Spittal  of  Glenshee,  the  authors  stated  their 
:h*ef  that  all  the  "  foliation"  of  the  crystalline  rocks  of  the  Highlands  is  no- 
ling  more  than  lamination  due  to  the  sedimentary  origin  of  deposits,  in  which 
n<C  clay,  lime,  mica,  &c.,  have  subseouentlv  been  more  or  less  altered,  and 
at  the  *"  arches  of  foliation"  described  by  M^r.  D.  Sharpe  (Phil.  Trans.  185:2) 
^rrespond  in  a  general  way  with  the  parallel  anticlinal  axes  shown  by  the  authors 
a  former  paper  to  exist  in  the  Highlands.  They  remarked,  that  the  syn- 
inal  troughs,  however,  are  not  expressed  in  Mr.  Sharpe's  figures,  and  that  he 
w  omitted  the  bands  of  limestone  which  they  refer  to  as  an  important  evidemce 
'  the  stratification  of  the  district.  They  also  pointed  out  the  acknowledged 
fficulty  which  the  quartzites  presented  to  Mr.  Sharpe,  but  w\v\c\i  tfisvi!^\^  l\^ 
to  the  system  of  undulated  strata  that  they  have  dcscrlbei.    Ovwi  ol  NX\vi 
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(iiinrUitcs  linying  yielded  au  Orthowraiite,  aiid  pebbles  beiiig  present  in  one  of 
tlit^siiliLsIs  of  Ben  Lomond,  (licsofncta  vcfc  adduced  as  furttier  evidences  of  the 
rrul  simt.id  condition  of  the  schists  luid  qiutrtEites  of  the  Highlands. 

2.  "On  the  Eocks  of  portions  of  the  Highlands  of  Scotland  South  of  the 
Caledonian  Ouual,  and  on  their  enuivalcnts  in  the  North  of  Ireland."  Bj  Pro- 
fessor J{.  Harkuess,  lMt.8.,  i'.G.k 

The  author  baring  had  the  opportunity  of  examining  the  geology  of  tbt 
nortli-WKst  of  Seotlaud  in  the  year  1859,  and  more  cspeciallj  the  amngcmeot 
of  roeks  described  hy  Sir  11.  Murcliison  ss  "  fondamenlal  gneiss,  C&mbiiim 
grits,  lower  quartz-rock,  limestones,  upper  quartz-rock,  and  overljing  gneisww 
flags,"  a]iplied  the  results  of  liis  observations  during  last  sninmer  to  portions  of 
the  Highlands  liiug  south  of  the  Caledonian  Canal,  andtothefiorthof  Irchuid. 
Developed  over  u  large  portion  of  these  districts  aic  masses  of  gaeissose  rock, 
of  varying  mineral  nature,  and  aooietimcB  putting  on  the  aspect  of  a  simjJe 
flag^  roek.  Where  these  gneissose  masses  eonie  in  contact  with  plntooic 
mosses,  they  exhibit  tluit  highly  eryslalline  aspect  irhieh  induced  Macculloch 
and  otliers  of  the  Scotch  Bcolo^ts  to  regard  them  as  occupjmg  an  eitremelj 
low  jiosition  among  the  s^imeiitary  series,  and  to  apply  them  to  the  Wemian 
term  "primitive.  Many  of  Maeeulloeli's  descriptions,  however,  show  that 
this  a-isniiicd  low  position  b  not  tiie  true  place  of  this  gueias  among  the  sedi- 
mentary rocks  which  make  un  the  nigblaiids  of  Seothmd. 

Ill  a  section  from  the  southern  flank  of  the  Grampians  to  Loch  Earn  (aod 
ot  her  directions  from  Loch  Earn  to  Loeh  Tav,  from  Dunkeld  to  BWr  Auiol, 
thi'  Ben  v  Goe  Mouut.'iuis,  in  (Jlcn  Siiee,  &t:.j.  lliere  is  seen  u  sequence  rhich 
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ham  doriiig  the  excavation  for  the  Effira  branch  of  the  Great  South  Hurh  Level 
Sewer."    By  C.  Rickman,  Esq. 

Yarioiis  details  connected  with  the  open  catting  running  through  Peckhain 
Rye  to  New  Cross,  and  the  tunnel  at  Dulwich,  having  been  given,  attention 
was  drawn  to  the  remains  of  leaves,  of  sheUs  (several  of  which  have  been 
figured  and  described  in  the  last  volume  of  this  magazine,  pa^  210),  bones, 
and  insect  wing-cases,  which  have  been  found  in  soft  and  mdurated  clay  by 
Mr.  Erans  (see  page  39,  vol.  iv.)  durinc;  the  progress  of  ^tbe  work.  Twenty- 
one  species  of  shelDs,  it  was  mentioned,  nad  been  discovered  at  Peckham,  and 
nineteen  at  Dulwich. 

ABCH.aoix>GiCAL  AND  ETHNOLOGICAL  SociLTiES — On  the  19th  of  February  a 
very  important  joint  meeting  took  place  in  the  rooms  of  the  latter  society,  in 
St.  Martin's  Place,  Trafalgar  Square.  We  lay  stresis  in  this  case  on  the  term 
important,  because  this  b  the  first  instance  of  a  joint  meeting  of  any  of  the 
learned  societies  for  the  express  purpose  of  discussing  a  particular  suDJect  *. — 
the  resolt  was  an  entire  success. 

The  flint-implements  from  the  drift  have  attracted  the  earnest  attention  both 
of  geologists  and  antiquaries,  and  on  this  occasion  Mr.  Thos.  Wright,  F.S.A., 
who  was,  we  believe,  the  promoter  of  the  joint-meeting,  opened  the  dis- 
cussion by  an  oral  description  of  the  collections  exhibitetT,  and  gave  a 
general  account  of  the  history  and  uses  of  stone  implements  by  ancient  and 
modem  peoples,  concluding  by  recanting  his  former  opinions  as  to  tlic  natural 
character  of  these  fossil  implements,  ana  admitting  his  subsequent  conviction 
that  they  were  really  of  human  manufacture.  Amongst  the  collections  cxhibit<;d 
were  that  which  M.  Boucher  do  Perthes  presented  in  1847,  the  year  previous  to 
the  publication  of  his  **  Antiquites  Celtiqucs,"  to  the  Ethnological  Society, 
and  those  of  Mr.  Evans,  of  Hcrael  Hempstead,  the  Rev.  Mr.  King,  of  Hoxne, 
Dr.  Hunt,  of  Hastings,  Mr.  Edward  Tindall,  of  Bridlington,  &c. 

Mr.  Evans  described  the  condition  of  tlic  strata  of  Abbeville,  Amiens,  St. 
Acheul,  &c.,  and  stated  the  occurrence  of  Oyrena  in  the  implement-bearing  and 
Riammaliferous  drifts  of  the  valley  of  the  Somme. 

Sir  Roderick  Murchison  exhibited  specimens  found  on  the  beach  near  Heme 
Bay,  and  supposed  to  have  failed  from  the  gravels  on  the  surface  of  the  London 
clay  and  Tertiary  beds  there. 

the  Rev.  Mr.  King  described  the  deposits  at  Hoxne,  and  stated  that  a 
raammalifcrous  stratum  occurred  in  the  bottom  of  the  valley  of  the  .AVaveney, 
vhich  must  have  been  deposited  subsequent  to  the  excavation  of  the  valley 
of  the  river. 

Mr.  Pengelly  made  such  very  important  remarks  on  the  Brixham  cavern  that 
we  give  his  speech  in  full. 

Mr.  Pengelly  said  that  there  were  reasons  before  the  conclusive  evidence 
obtained  from  tlie  Brixham  cavern,  in  1858,  for  concluding  that  relics  of  man 
were  associated  with  those  of  the  fossil  mammals.  Such  had  been  the  case  in 
Kent's  Cavern,  near  Torquay,  and  from  circumstances  which  had  been  met  with 
there,  it  was  argued  that  man  was  contemporaneous  with  those  great  beasts. 
(be  liitch,  however,  existed  in  the  bare  possibDity  that  the  collection  was  not 
original ;  but  in  1858  a  circumstance  arose  which  has  caused  much  light  to  be 
thrown  on  the  question.  In  the  November  of  the  preceding  year,  a  person 
residing  at  Brixham  purchased  the  freehold  of  a  small  portion  of  a  limestone 
hiU  immediately  adjacent  to  the  town,  his  intention  being  to  work  it  as  a  quarry 
and  ultimately  to  erect  a  few  cottages  on  the  excavated  site.  In  January,  1858, 
the  quarrying  dbcloscd,  in  a  north  and  south  line  of  fracture,  a  hole  large  enough 
to  aamit  of  a  man's  hand.  On  one  occasion  when  the  workmen  returned  from 
their  meals  a  crowbar  which  had  been  left  was  missing,  and  was  sw\\^o?kcA.  \^ 
have  been  sto)en;  but  in  the  course  of  a  few  days,  as  the  excavaiioii  \)TO(ivit^'i^, 
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the  size  of  the  hole  referred  to  hid  increased  to  sueh  dimensions  u  to  permit  a 
smnll  man  to  wriggle  through.  Drawn  hj  cirioaitj  to  the  spot,  the  worlunra 
saw  their  missing  crowbar  on  a  ledge  below,  it  having  beeu  probably  Uinut 
down  throogh  tjie  hole  in  their  absence  by  some  one  fond  of  a  practiral  joke. 
The  propriclor  of  the  ground  at  once  descended  to  recover  his  lost  propertj, 
and  found  himself  in  a  cavern.  This  cave,  closed  to  external  access  as  it  hid 
been,  was  free  from  the  objections  of  the  probable  introduction  and  conmiiiigliii^ 
at  subf  ecueat  periods,  of  human  relics,  which  had  been  formerly  iirged  agaiiut 
Keut'a  Cavern.  When  the  cavern  was  first  entered  it  consisted  of  two  gslleries, 
one  nearly  due  north  and  south  (magnetic},  and  the  other  nearly  e&st  and  west; 
the  first  naviuK  s.n  horizontal  external  opening  at  its  northern  extremity,  bu) 
which  was  completelj  closed  with  frsgnienis  of  the  adjacent  limestone  nnnlr 
cemented  with  stala^itic  niatlec  into  a  breccia.  Afler  this  passaee  was  forr«d 
Mr.  FcngcUy  entered,  and  saw  at  the  southern  cud  of  the  nortn  and  souLh 
gallery,  oit  the  stalagmite  floor  the  antlers  of  a  reindeer.  As  this  appeared  a 
virgin  cavern,  it  seemed  exactly  adapted  to  alTord  the  evidence  required  to 
substantiate  the  position  Kent's  and  other  similar  caverns  l«d,  from  tneir  o^ 
state,  failed  to  do.  Accordingly,  Dr.  Falconer — who  had  visited  it— induced 
the  Geological  Socicly  to  take  a  lease  of  the  cavern,  and  the  Eoyal  Society 
supplied  fiinds  for  its  eseavation.  The  layers  of  deposit  were  carefnlly  removed 
one  by  one.  lu  the  staUgiuite  there  was  found  a  nnc  bone  of  UrtKi  tpelaa: 
below  this  was  the  "bone  bed,"  with  every  bone  and  stono  placed  with  thcit 
longest  axes  regularly  in  the  plane  of  the  bedding,  and  the  shortest  A  rii;lit 
LUfJles  to  it,  except  at  one  spot  wlicro  tlicy  were  foimd  sticking  in  the  tiwil. 
'*      ' "  ''    s  had  falloii  in  from  above.     IJonca  uf 
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liave  crossed  the  Talley  at  rigbt  angles  to  its  length,  first  descending  a  slope  of 
tvrentj  degrees,  and  then  ascending  another  of  twenty-eight  degrees,  a  ffradient 
of  nearly  one  in  two,  before  they  could  have  entered  the  cavern.  Hence  it 
tppears  cotain  either  that  the  valley  could  not  then  have  existed,  or  that  it 
had  been  filled  up  witli  gravel  which  had  since  been  cleared  out.  In  either 
ease  the  bones  ana  flint-implements  would  be  of  such  great  antiquity  as  is  con- 
ustent  with  the  subsequent  reduction  by  natural  causes  of  the  valley  to  its 
present  physical  configuration. 

Mr.  Atkinson,  the  Asiatic  traveller,  in  reply  to  some  questions  on  the  range 
of  carnivorous  animals  stated  that  he  had  seen  the  Bengal  tiger  preying  on  the 
reindeer  in  its  native  districts. 

Admiral  Fitzroy  gave  an  interesting  description  of  the  uses  made  by  the 
Fuegians  of  stone  weapons  in  killing  the  guanacos  ^the  wild  Llamas),  with 
them,  when  these  animaus  got  their  long  legs  entangled  m  the  snow  drifts — ^the 
stones  beinff  fastened  by  thongs  of  sinew  in  a  split  stick,  and  the  weapons  thus 
formed  usra  like  a  buteher's  pole-axe. 

Mr.  Blagff,  who  had  founa  stone-arrow-heads  in  Battersea  fields,  thoi^ht 
tliey  might  nave  been  in  remote  times  flooded,  and  that  the  arrows  and  slmg- 
stones  midit  have  been  projected  from  the  shore  at  birds  and  other  objects  of 
chase,  ana  thus  have  become  embedded  in  the  mud  of  the  lakes. 

The  reply  of  Mr.  "Wright,  and  some  remarks  from  the  president,  Mr.  Botfield, 
M.P.,  terounated  a  meetmg  of  the  liveliest  and  most  interesting  character. 

The  Glasgow  Geological  Exhibition.— The  Society's  exhibition  of  rocks, 
minerals,  metals,  and  fossils  was  held,  as  prouosed,  in  the  Merchant's  IIoU,  in 
December  last.  It  was  a  great  success,  ana  gave  much  satisfaction  to  the 
lovers  of  geological  science.  Great  praise  is  due  to  the  members  of  the 
Society  for  the  manner  in  which  they  got  up  this  geological  exhibition  of  plant 
and  aidmal  life  that  flourished  on  our  glooe  long  ages  past.  Every  forma- 
tion, from  the  earliest  of  the  mctamorphic  rocks  to  the  tertiary  strata,  was 
represented.  The  collection  was  divided  into  sections — classified  according  to 
their  formations ;  the  flora  and  fauna  arranged  in  the  natural  order  of  succes- 
sion, with  printed  cards,  giving  the  names,  and  position  of  the  strata  in  which 
they  were  found.  The  Scotch  palaeontologists  must  have  been  much  gratified 
to  see  so  fine  and  numerous  a  collection  of  fossils  collected  by  the  members 
resident  in  Glasgow  and  its  neighbourhood.  The  limestones  and  shales  of  the 
Coal  formation  must  have  been  well  explored  to  give  such  rich  and  varied  col- 
lections as  those  of  Messrs.  Young,  Thompson,  Armstrong,  Crosskcy,  Johnston, 
and  others.  The  numerous  drawers  were  filled  with  thousands  of  specimens, 
arranged  in  order,  and  probably  such  a  collection  has  never  been  exhibited  by 
anv  society  of  a  similar  character. 

'The  fossils  of  the  Silurian  and  Old  Red  Sandstone  formations  consisted  of 
specimens  of  Graptolites,  Trilobites,  shells,  and  fish-remains,  principally  from 
ocottish  strata.  There  were  some  fourteen  species  of  Graptolites  (exfiibited 
by  Mr.  Steven)  one  species  of  which  had  been  hitherto  unknown  in  Scotland : 
these  early  records  of  fossil-life  were  one  of  the  marked  features  of  this 
interesting  exhibition.  Dr.  Slimon,  of  Lcsmahaffow,  exhibited  some  of  his  fine 
specimens  of  Crustacea  from  the  Upper  Silurian  beds  of  that  district.  A  very 
fine  large  slab  from  the  upper  Old  Ked  Sandstone  of  Dura  Den  was  also  ex- 
hibited, and  from  the  number  of  fish-remains  on  its  siuface  it  excited  great 
attention.  The  Carboniferous  specimens,  ranging  from  the  plants  to  the 
fishes,  were  fine  and  numerous,  bemg  the  joint  produce  of  several  valuable  pri- 
vate collections,  and  occupying  the  whole  of  two  or  three  tables,  some  seventy 
feet  in  length.  In  these  collections  were  many  rare  specimens  from  the  coal- 
fields of  the  west  of  Scotland,  several  of  them  being  new  to  Scot\.\a\i  ^\.t^\«L, 
and  one  or  two  altogether  so  to  science. 
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There  vcrc  some  fine  Pcnniau  specimens  which  haxe  only  reoentlj  been  dis- 
covered, showing  the  relation  ot  the  Pcmiinn  with  the  CEtrbonifcrous  fituna.  k 
line  grou|)  ot  Gnph/Fa  incurva,  oud  aoine  very  fine  specimens  of  EngUsb  and 
Scatcli  Liassic  fossils  were  exhibited  by  Mr.  J.  P.  Fmer,  kte  president  ofthe 
Societj.  There  were  some  rare  specimens  from  the  Oolite  exhibited  bjthetaiK 
Itciitlcmau ;  and  a  fine  cast  of  the  numerus  of  the  Pdorotauna  Qmgbwii  (takea 
by  Dr.  Mantell),  the  original  of  which  is  in  (he  British  Museum,  wu  exhiluUii 
by  one  of  the  council,  the  Rev.  H.  W.  Crosakcj. 

Ill  the  Cretaceous  division  there  were  exhibited  some  fine  Bperaraens  from  Ibe 
chalk  of  England,  embracing  a  good  set  of  sponges,  fish-remains,  shcUs,  pslatii 
teeth  of  sharks ;  and  some  rare  specimens  from  the  chalk  of  the  north-east  of 
Ikotland. 

A  series  of  Tertiary  shells  from  the  Paris  basb.  The  varioos  divisiona  oF 
the  Tertiary  fonnation  were  represented.  One  collection  of  post-Pleiatocme 
shells  from  the  Kyles  of  Bute,  and  one  from  Udderalla,  in  Sweden,  shoving 
well  the  similarity  between  the  beds.  Recent  shells  and  plants,  illustrative  of 
extinct  fossil  types,  and  a  very  fine  set  of  recent  and  fossil  forms  of  Bmdiiopoda. 

The  metals  wore  well  represented,  especially  iron-,  lead-,  and  tin-ores,  and 
some  particularly  fine  hcniat:te3,  etc. 

The  minerals  and  rock -specimens  were  also  very  varied,  and  from  many 
different  localities.  In  addition  to  the  names  alrcndy  mentioned  as  exhibitors, 
we  have  (o  add  those  ot  Messrs,  Stnitbers,  Ralph  Moore,  Skipsey,  Currie, 
Gregory,  J.  Horne,  Goodall,  Gibb,  Mark  Fryor,  Stewart,  Farie,  etc.,  whose 
varied  collections  ot  mmcrals,  metals,  or  fossils  contributed  f^reatly  to  the 
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Lower  Lias  formatioii.  This  latter  portion  is  of  mat  interest,  on  acconnt  of 
the  namerous  fossils  contained  in  some  of  the  tnin  beds  of  limestone,  etc., 
found  there ;  one  of  the  lowest  beds  of  the  Lias  in  this  section  being  a  thin 
straium  of  calcareous  conglomerate,  containing  a  yery  great  abundance  of 
reptilian  bones,  coprolites,  and  flsh-remains,  known  as  tne  "  bone-bed." 

Feinuay  13, 1861. — ^The  President  read  his  annual  address.  After  review- 
ing the  progress  of  the  Societ;^,  and  giving  a  sketch  of  the  geology  of  Liver- 
pool and  the  surrounding  district,  he  preceded  to  describe  the  leading  geolo- 
gical and  palnonlolqgical  discoveries  or  the  rast  year,  dwelling  more  particularly 
on  the  veiy  interesting  facts  elucidated  in  f*rance  by  Messieurs  Lartet,  Gosse, 
De  Vibraye,  and  De  Verneuil  in  connection  with  tmit  great  scientific  question 
of  the  day,  "  the  geological  age  of  man." 

"  On  the  Geok^  of  the  Arctic  Regions."  By  David  Walker,  Esq.,  M.D., 
F.FLG.S. 

This  paper  was  the  result  of  the  author's  observations  during  the  voyage  of 
the  "  Fox,"  in  search  of  Sir  John  Franklin.  He  stated  that  on  approaching 
the  coast  of  South  Grreenland,  the  appearance  of  the  mountains  at  once  shows 
their  igneous  origin,  being  composed  of  granite,  gneiss,  and  mica-schist,  with 
occasional  intervds  of  quartzose  rock.  After  proceeding  along  a  coast-line  of 
five  hundred  miles,  the  volcanic  rocks  appear.  These  are  first  seen  at  Disco 
Island,  and  continue  with  a  few  interruptions  as  far  north  as  the  expedition 
reached.  The  precise  formation  of  the  land  between  Jones'  Sound  and  Lan- 
caster Sound  is  not  known,  but  from  its  tabular  appearance  it  is  most  likely 
Upper  Silurian  Limestone,  as  occurs  further  westward  in  Barrow  Strait. 

To  the  southward  of  Lancaster  Sound,  Silurian  Limestone  appears  as  far  as 
Possession  Bay,  when  the  primary  and  raetamorphic  rocks  make  their  appear- 
ance. Beyond  Croker*s  Bay,  as  far  westward  as  visited,  the  formation  is 
Upper  Silurian  Limestone ;  the  hills  presenting  tabulated  fronts  to  the  sea, 
wit  a  deep  ravines  intervening,  rendering  the  hills  cone-shaped.  The  shore  of 
Barrow  Strait  b  also  made  up  of  similar  cone-shaped  hills  of  Silurian  Lime* 
stone.  The  west  coast  of  Regent  Inlet  is  of  the  same  formation,  but  the  fronts 
to  seaward  arc  much  more  elevated  than  on  the  north  side  of  Barrow  Strait. 
Prom  Fury  Point  south  to  Bellot  Strait  the  elevation  of  the  land  frontmg  the 
sea  gradually  decreases  until  it  is  seen  lying  against  the  granite,  which  forms 
a  back-bone. 

The  author  exhibited  many  specimens  of  the  fossils  he  had  collected  from 
the  Upper  Silurian  limestone  described — Arctic  species  of  the  cencra  Loxo- 
nema,  Encrinurus,  Spirifer,  Atrtfpa,  Rhynch(meUa^  etc.  The  resemblance  of  the 
specimens  to  those  of  Dudley  and  Colebrookdale  is  very  remarkable.  The 
presence  of  raised  beaches  ana  of  Tertiary  coal  was  also  dilated  upon. 

Malvern  Natural  History  Field  Club. — The  unfavourable  weather  of  last 
Tear  prevented  the  appointment  of  any  Field  Meeting  earlier  than  the  15th  of 
ilay,  when  a  joint  meeting  of  the  Malvern  and  Worcester  Clubs  at  Eastnor 
took  place.  The  first  move  was  to  the  line  of  the  Worcester  and  Hereford 
Railway,  striking  it  at  the  east  end  of  the  Ledbury  tunnel,  where  a  shaft  had 
been  sunk  in  the  Ludlow  rocks  of  the  Silurian  system,  from  the  spoil  banks  of 
which  Mr.  Stephen  Ballard,  the  engineer,  explained  the  course  to  be  taken  by 
the  line,  while  the  geologists  broke  into  the  line  with  eager  determination,  but 
neither  here  or  at  an  adjacent  cjuarry  of  Aymestry  limestone  was  any  thing 
taken,  except  a  stray  Lingvla.  Since  this  time,  however,  the  spoQ  has  Dccomc 
much  more  productive.*  The  partv  moved  on  to  the  open  cutting  in  front  of 
the  tunnel  at  May  Hill,  where  the  **  Passage  beds,"  between  the  Silurian 

*  An  the  excavated  material  ib  to  be  »cni  dovm  the  shaft,  and  if  well  searc^icd  ttX  ^haX  UiSk!^ 
will  doabtJcsM  afford  manj- valuable  BpeeimuiB, 
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deposits  and  llie  Old  lied  are  Gnel;  displayed ;  and  Mr.  Symonds,  F.G.S.,  tbe 

C resident  o(  the  Malvem  Club,  here  delivered  aa  oration  on  the  position  at  the 
cda  and  their  fossil  contents. 

Nowhere  in  the  world  was  there,  he  thought,  sach  a  fine  exhihition  (j 
''  passage-beds"  as  here;  and  thej  incontcatiblj  proved  that  there  was  a  g» 
dun]  transition  from  the  Upper  Ludlow  liocks  of  the  Silurian  sjstcm  to  tlie 
Old  Itcd,  and  no  sudden  break  with  the  entire  destruetion  of  orgBinc  life  in 
llic  more  ancient  system,  as  had  bees  fontierly  supposed,  Mr.  Symondi  then 
remarked  on  the  peculiar  bucklered  fish  whose  remains  were  embedded  in  the 
grey  and  red  marls  of  this  section,  particularly  the  AuehenaipU ;  portions  hid 
also  been  detected  of  the  Plertodsa,  Cephalaspu,  Pteratpii  and  Onchtu.  lleM 
were  all  now  extinct,  and  thctr  only  analogies  were  to  be  found  in  some  of  tbe 
rivers  and  lakes  of  North  America. 

Mr.  Lees,  the  Vice-President,  delivered  the  annual  address,  and  took  i 
review  of  the  chief  books  on  scientific  subjects  which  had  been  published  during 
the  past  year,  remarking  on  the  great  tendency  of  the  autiiors  to  tbeoriie 
iosti^ad  of,  like  Owen  and  Agassiz,  carefully  arguing  only  from  undoubted  facti. 
Tlic  foruier  philosophical  oDscrvcr  had  declared  that  tue  result  of  his  palmn- 
tologieal  studies  proved  the  continued  exertion  of  creative  energy  from  the 
earliest  to  the  lateat  strata  that  had  yielded  their  osseous  remains  to  his  viev; 
but  thai  all  past  races  of  animals  Dclonged  to  the  divisions  now  known  ta 
naturalists ;  nor  was  there  any  reason  to  oelieve  that  anything  would  be  dis- 
covered that  was  different  in  general  technical  character  to  what  naturalists 
«ere  at  present  aequiiinted  wirli. 

r  Leea  then  look  a  searching  review  of  Darwiii's  receut  volume  tu 
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ilated.  Little,  however,  was  found  in  them.  The  club  then  paid  a  visit 
Stephen  Ballard,  at  "The  Winnings,"  who  presented  Mr.  Symonds  with 
'old  bones.''  They  consisted  of  the  humerus  of  Bos  primigcmusy  from  a 
ine  deposit  on  the  western  flank  of  the  Malvems,  together  with  a  portion 
molar  tooth  of  a  mammoth,  and  a  very  perfect  tooth  and  leg-bone  of  a 
sros  firom  the  Glacial  drift,  which  skirts  the  eastern  flanks  of  tue  MalTem 

rwards  the  party  proceeded  along  the  line  of  railway,  striking  it  just 
the  tunnel  emerges  into  the  open  cutting.  Here  there  occurs,  just  at 
int  of  junction  of  the  Old  Bed  and  the  Suurian  strata,  curious  mass  of  a 
material  so  tough  and  leaden  in  its  character  as  to  have  been  almost 
ible  to  excavate,  resisting  alike  gunpowder  and  the  pick.  Hence  the 
'ollowed  the  line  to  the  bridge  close  by  Barton  Court,  where  a  heap  of 
ed  has  been  curiously  caught  up  in  the  midst  of  the  Silurian. 
Winds'  Point  was  the  next  object  in  view,  where  Mr.  Symonds  called 
.ention  of  the  members  to  some  large  masses  of  Llandovery  sandstone 
upon  the  flanks  of  the  Syenite  at  the  back  of  Mr.  Johnson's  house,  and 
t  one  thousand  feet  above  the  level  of  the  sea. 

T  dinner.  Dr.  Grindson  of  Malvern,  exhibited  a  beautiful  series  of  fossils, 
\i  which  were  obtained  from  the  tunnel-shaft  on  the  western  side  of  the 
ms,  and  the  quarries  in  the  immediate  neighbourhood  of  Ledbury. 
gst  these  and  most  worthy  of  notice  was  a  magniHcent  Pentamerus  slab 
Ge  tunnel-shaft  at  the  Wych,  a  Luigula  Letcim,  a  L.  Sumotidsii,  a  drawer 
ling  many  hundreds  of  trilobites — the  eyes  of  many  oeing  particularly 
:,  and  several  Beilerophons  and  other  ancient  fossils,  many  of  them  being 
►ecics,  hitherto  unknown  aud  unnamed,  discovered  by  Dr.  Grindrod. 
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ISTOCENE  PossiLs. — ^Dcar  Sir, — I  have  lately  discovered  in  the  Pleistocene 
I  this  neighbourhood  (Salisbury),  some  teeth  and  several  fragments  of 
of  a  smaU  rodent,  apparently  belonging  to  the  genus  Arctomys  or  Sper- 
us.  I  much  regret  tnat  I  possess  no  recent  skulls  of  either  of  these 
I  with  which  to  compare  the  fossils.  Under  the  head  "Fossil  MuridoB'* 
Encyclopcedia  of  Natural  History,  there  is  a  mere  nominal  allusion  to  a 
s  named  oy  Professor  Kaup  Spermophilus  sunerciliosus,  from  the  Eppels- 
sand.  Now  I  am  well  aware  of  the  many  calls  upon  your  valuable  time, 
)pe  you  will  not  deem  me  trespassing  too  much  botn  upon  it  and  your 
;ss  in  asking  you  to  send  me  any  information  you  may  possess  upon  the 
ing  points: — 1st.  The  specific  character  of  Spermophilus  sitperciliosus,  with 
suremcnts  of  skull,  ana  of  any  of  the  long  bones.  2nd.  Has  this  species 
liscovered  in  any  part  of  Great  Britain,  or  in  any  other  continental  locality 
s  Eppelsheim. 

jvcnt  of  my  fossils  proving  a  new  species,  I  will,  should  you  deem  it 
Y  of  publication,  forward  for  a  full  description,  with  illustrations  of  the 
)erfect  and  characteristic  bones. — Yours  truly,  H.  P.  Blackxoae,  M.  D. 
would  refer  our  correspondent  to  the  following  work  : — "Descriptions 
mens  fossiles  de  mammifcres  inconnus,  jusoua  present,  qui  se  trouvent 
iseum  grand-ducal  de  Darmstadt,  Ito  avec  atlas  m  folio.  By  J.  J.  Kaup. 
itadt  1832—1839. 
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Vffcrcnces  to  vatVs  on  fosfiil  marnmals  of  Ihis  order  vill  be  fo'ind  at  p.  S3S, 
rol.  i,  of  Pictet's  Traits  dc  Pftlconfologie  (Paris  1853—1857),  where  iii  pLde 
ri.,  are  figures  of  the  teetli  of  the  upper  jaw  of  the  Arelouiyi  alpiimi,  the  alpiiK 
Diarinot ;  and  of  the  Arclomgs  Amemeiuif  from  the  Pliocene  beds  of  A-Uvergne. 

We  Icam  from  Pictct  that  remains  of  the  Arclomri  arremaau,  Brav.,  are 
lUso  figured  bv  Gcrvaia,  in  hU  Zoologic  et  Paleontoloi^e  Francois,  pi.  36  and 
pi,  i%. 

The  deposit  in  which  Kaiip  found  the  Eppelahcim  specimen  was  first  leganled 
as  Miocene,  and  since  referred  to  the  diluvium  by  II.  von  Mejer.  It  was  a 
nearly  complete  specimen,  Burpossing  the  marmot  in  sIec.  It  is  tbe  ^ireloigii 
pfimigenia  of  Kaup,  and  Mi/oxus  primgenita  of  H.  too  Meyer  (Palieologicap.  fil 
und  p,  409). 

M.  Gcrvais,  in  bis  Zool.  et  Pal.  Fraiiyais,  p.  20,  p.  ifi,  figs.  11  and  18.  refera 
to  this  species  the  bones  found  in  the  diluvium  of  Paris,  Niort,  and  Isiiore. 

Arcionvi  »pel^K*,  of  Fischer  von  'Waldbein](NouTcauiM£moireB  del' Acade- 
mic de  JiKisoow,  1834.  t.  iii,  p.  381),  haa  been  found  in  the  carenu  of  Pnissia. 
It  is  allied  in  form  ia  A.  bobac,  but  its  alcull  shows  too  many  differenoes  forthe 
union  of  tbe  species,  M.  Pomel  in  the  Sulletin  de  la  Soci^t£  Q^logiqnede 
Pr.'mcc  2e  serie,  t.  i,  p.  594),  indieates  a  marmot  from  the  Auvergne  aJlarhim 
diSeriug  from  the  A.  priiaiffenia. 

The  mannot  of  the  alps  {A.  aarmotla,  Schreber)  has  been  found  a  fossil  is 
the  diluvium  of  Mosslueh  and  Kocstrich.  (Hcrm.  t.  Meyer,  Ncues  Jahrl^ 
1S47,  p.  181).       - 

Tlie  Plniarrtom^n  (I'^rraltH,  Urar.  cl  Pomi 
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Fragment  on  SuBMAlmTE  Zones  of  Distribution.— 1.  As  soon  as  the 
main  facts  of  the  distribution  of  animals  and  plants  into  regions  and  districts, 
and  into  zones  of  eleTstion  above  the  sea-level  had  been  generally  established, 
it  WIS  assumed  that  like  limitations  held  good  as  to  marine  plants,  and  (as  in- 
separable from  them)  to  zoophytes. 

2.  It  was  thos  laid  down  pretty  positively  that  the  coral  animals  could  not 
exist  at  certain  depths ;  and  from  these  the  inferences  that  coral  formations, 
^  »e,  could  have  no  great  thickness  unless  submerged  whilst  in  progress  by 
the  sinking  of  the  ground  on  which  the  animals  had  attached  themselves  as  a 
nucleus  or  tiasis ;  and  if  this  progress  were  carried  on  slowly  the  said  animals, 
within  "  regulation  limits"  as  to  depth,  could  continue  theu*  work  upwards  as 
before. 

2.  In  Darwin's  valuable  work  on  coral  formations,  p.  85,  he  gives  certain 
tabulated  data  of  the  known  deptlis  at  which  corals  have  oeen  found  alive.  The 
example  most  to  my  purpose  (for  I  am  unacquainted  with  "  Cellepora"  found 
at  one  hundred  and  nmety  fathoms)  is  "  Gorgonia,  or  an  allied  form,"  at  one 
hundred  and  sixty  fathoms  deep. 

4.  The  pressure  at  one  hundred  and  sixty  fathoms  Staking  sea-water  at  about 
sixty-five  pounds  per  cubic  foot)  is  four  hundred  ana  thirty-three  pounds  per 
square  incn ;  and  who  that  is  at  all  familliar  with  the  exquisite  delicacy  of 
structure  in  the  polyp  of  gorgonia  of  any  kind  can  suppose  that  mere  internal 
counterpoise  of  waier  within  to  water  without  woula  render  life  possible  in 
such  types  of  all  that  is  tinv,  frail  and  fairy-like  ?  No  wood  sunk  to  that  depth 
would  ever  float  on  being  irawn  up  to  the  surface :  it  would  become  "  watcr- 
lo^ed."  Hence  it  is  conceived  that  nothing  but  the  mysterious  agency  of 
vit^ty  can  give  the  tissue  its  power  of  resisting:  the  above  mentioned  and 
very  considerable  penetrative  pressure.  Who  then  is  to  limit  the  depth  at 
which  zoophyte  life  is  to  be  found,  and  coral-reefs  to  be  carried  on  ? 

5.  Such  being  the  cuse  at  one  hundred  and  sixty  fathoms,  what  are  we  to 
say  to  the  facts  eiven  in  Mr.  G.  E.  Roberts*  interesting  paper — "  High  and 
Low  Life" — in  wnich  the  existence  of  Ophiocoma,  &c.,  is  traced  to  a  depth  of 
two  miles,  or  eleven  times  the  said  one  hundred  and  sixty  fathoms  ? 

6.  It  was  ever  to  my  mind  an  unproven  verdict  (or  rather  dictum)  that  laid 
down  such  strict  analosrv  between  the  zones  of  distribution  for  terrestrml  vegeta- 
tion, and  their  assumeu  correspondents  as  regards  marine  plants  and  animals 
(especially  the  latter) ;  as  if  they  were  the  anamornhic  reflections  downwards 
of  the  terraced  arrangement  of  zonal  regions  upwaros,  shown  on  the  surface  of 
the  sea. 

7.  In  earlier  days  I  was  once  honoured  with  a  slight,  but  "  free  and  gentle" 
passage  at  arms — a  sort  of  holme-fight — with  one  of  our  largest  Oxooous,  or 
Cantabnodons  (we  say  not  which^,  fresh  from  his  native  fens  and  reeds,  who 
had  taken  post  on  this  sandbank  position,  and  in  spite  of  every  logical  instinct 
on  the  poyrqnoi  non  ?  footing  1  presume,  required  mc  to  prove  a  negative 
thereon.  Strange  to  say,  he  was  an  eminent  mathematician.  What  would  he 
have  said  on  seemg  his  sunderbund-hypothesis  utterly  dispersed  by  the  facts  of 
Dr.  Wallich  and  Mr.  Darwin  ? 

8.  It  may  be  assumed,  safely  enough,  that  coral  formations  may  spring  from 
around  any  suitable  nucleus  in  the  very  floor  of  the  ocean ;  though  not  by  any 
means  restricted  from  starting  their  characteristic  contours  and  belts  from  around 
the  upper  portions  of  submarine  hUls — working  from  thence  un wards  as  from 
an  advanced  base  of  operation.. — R.  J.  Nelson,  R.E.,  Halifax,  Nova  Scotia. 

Skeleton  of  a  Nondescript  Animal  found  at  Buenos  Ayres. — (Vol.  iv. 
p.  IS). — I  refer  your  correspondent  who  asks  what  scientific  account  has  been 
given  of  the  great  animal  preserved  in  the  Madrid  Museum,  to  Di.  l\\xe\Avvcv^^ 
Esssay  in  ihe  Bridgewaier  Treatise,    The  skeleton  wliicli  ia  \\ial  ol  Wv^'^^^gow- 
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The  Madrid  skeleton  measared  thirteen  feet  one  inch  in  length,  and  u  mtcb 
feet  four  inches  in  height  to  the  top  of  the  back.  It  hu  been  serervl  times 
fij^iired.  The  fiucat  aeries  of  pkit«s  iUustratife  of  it  we  those  of  Pander  and 
D' Alton. 

Ybc  account  given  b;  the  old  traveller  is  amnsing  enoosh,  but  no  natnialial 
could  have  been  a  moment  in  doubt  as  to  the  character  oT  the  aoinwl,  whiA 
belongs  to  the  EdentaUi  (root-eaters),  rerj  for  removed  from  the  Camtrcscs. 

I  append,  for  the  amusement  of  those  who  like  quunt  zoological  description 
an  ex  1  tact  from  a  Texas  letter,  relatbg  the  discovery  of  a  great  Pachyderm  :— 

"  The  great  local  CTcitement  here  just  novr  is  the  fact  that  within  the  eor- 
porBte  limits  of  New  Braonfala,  within  close  pistol  shot  of  the  residence  of  cm 
worth;  major,  the  boues  of  an  immense  mammoth  or  mastodon  here  been 
discovered.  1  have  not  as  yet  visited  the  spot,  or  big  hole  in  the  rrotud, 
where  the  digging  is  going  on,  biit  am  told  that  the  specimens  so  fai  aug  up 

Eromise  a  siseable  skeleton  when  all  are  put  together,- — say  thirty  odd  feet  long 
J  tweutj  odd  in  height.  Bamum  mi^t  make  a  new  start  in  the  world  mm 
he  now  here  to  take  advsutage  of  this  wonderful  bringing  to  ligfat  of  an  un- 
doubted cnriosity. 

"The  discovery  was  fint  made  by  some  German  weU-di^er,  who  fell  upon  a 
huge  shoulder-booe  while  prospecting  undeT^round  for  water.  I  will  give 
more  and  fuller  piKticiilars  when  they  excavate  deep  enough  or  wide  cnou^  to 
bring  the  entire  "  crittur"  out,  so  that  we  can  all  see  him,  sbe,  or  it.    If  tWe 
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England,  was  so  much  impressed  witli  its  value  that  lie  went  to  New  Zealand 
to  Terif?  the  leports  made  to  him  in  this  country,  and  was  fortunate  to  find 
them  all  correct.  He  smelted  the  ore  first  in  a  crucihle,  and  subsequently  in  a 
fiimaoe.  The  results  were  so  satisfactory  that  he  immediately  obtained  the 
necessary  grant  of  land  from  the  government  and  returned  to  England  with 
several  tons,  for  more  conclusive  experiments.  It  has  been  carefully  analysed 
in  Uits  country  by  several  well-known  metallurgists,  and  has  been  pronounced 
to  be  the  pur^  ore  at  present  known.  It  contains  88'45  of  peroxide  of  iron; 
11*43  of  oxide  of  titanium,  with  silica,  and  onlv  twelve  of  waste  in  one  hundred 
parts.  Taking  the  sand  as  it  lies  on  the  beach  and  smelting  it  the  produce  b 
sixty-one  per  cent  of  iron  of  the  very  finest  quality ;  and  again  if  this  sand  be 
sulqected  to  what  is  called  the  cementration  process,  the  result  is  a  tough,  first- 
class  steel,  which  in  its  properties  seem  to  surpass  any  other  description  of 
that  metal  at  ])Tesent  known.  The  investigations  of  metallurgical  science  have 
found  that  if  titanium  is  mixed  with  iron  the  character  of  the  steel  is  materially 
imi»oved;  but  titanium  being  a  scarce  ore,  such  a  mixture  is  too  expensive  for 
orahiary  purposes.  Here,  however,  nature  has  stepped  in  and  made  free  gifts 
of  both  metaJa  on  the  lai^st  scale.  To  give  some  idea  of  the  fineness  of  this 
beautiful  sand  it  will  be  enough  to  say  that  it  passes  readily  through  a  gjauze 
sieve  of  four  thousand  nine  hundred  holes  or  interstices  to  the  sauare  inch. 
As  soon  as  it  was  turned  into  steel  by  Mr.  Musket,  Messrs.  Mosely,  the 
eminent  cutlers  and  toolmakers  of  New  Street,  Covent  Garden,  were  requested 
to  see  what  could  be  done  with  the  Taranaki  steel.  They  have  tested  it  in 
every  possible  way,  and  have  tried  its  temper  to  the  utmost,  and  they  say  the 
manner  in  which  the  metal  has  passed  through  their  trials  goes  far  beyond 
anything  that  they  ever  saw  worked  in  steel  beiore.  It  has  oeen  formed  into 
razors,  scizzors,  saws,  penknives,  table-cutlerj,  surgical  instruments,  &c. ;  and 
the  closeness  of  the  grain,  the  fineness  of  polish,  and  keenness  of  edge  place  it 
in  the  very  foremost  rank — almost  in  the  position  of  a  new  metal.  As  far  as 
is  at  present  known  of  this  extraordinary  metal,  it  bids  fair  to  claim  all  the 
finer  classes  of  cutlery  and  edge  tool  instruments  to  itself  so  well  has  everything 
made  from  it  turned  out.  Messis.  Moseley,  in  whose  hands  the  sole  manufac- 
ture of  cutlery  and  edge-toob  b  vested  for  thb  country,  have  placed  a  case, 
filled  with  the  metal  in  all  its  stages,  in  the  Polytechnic  Institution..*' 
Descriftiox  of  the  Rocks  in  which  Diamonds  are  Found,  and  the 

MANXES  Of  WORKING  THEM  IN  THB  PbOVINCE  OF  MiNAS  GaRAES,  IN  BRAZIL. — 

The  granite-gnebs  of  which  the  shores  of  Brazil  are  composed  extends  without 
interruption  as  far  as  the  Sierra  of  Montiguera,  which  b  sixty  leagues  inland, 
at  the  point  nearest  the  sea  where  it  forms  the  boundary  between  the  forest 
and  the  plains.  In  this  last  region  one  begins  to  see  thb  gncbs  alternate  wilh 
granular  quartz,  and  crystalline  schbts.  Inland  from  the  Serra  of  Ourobianco 
Siese  last  rocks  dominate  exclusively.  To  the  north  they  abo  compose  the 
numerous  mountain  ran^s,  and  among  them  the  "chapades,"  called  by 
D'Eschwege  the  Serra  D'Espinhaco. 

Of  the  rocks  which  compose  the  Dbmond  remon  the  ^anular  quartz,  which 
b  the  most  important,  has  oeen  called  by  D'Escnwege  "  itacolumite."  It  b  a 
friable  quartz  or  sandstone  more  or  less  coarse-grained,  and  often  contains  talc 
chlorite,  and  mica,  and  showing  a  schbtose  structure.  It  is  sometimes  traversed 
by  veins  of  quartz  containing  pyrophylite-lime  as  found  in  the  Ouralian 
mountains.  Sometimes,  though  tut  rarely,  b  it  flexible.  We  have  noticed 
thb  quality  at  two  places,  Ouro-Preto  and  Montevade.  This  itacolumite  is 
beyond  doubt  a  metamorphosed  rock,  deposited  in  the  first  instance  by  water. 
No  fossils  have  been  found  in  it,  but  traces  of  wave-marks  have  been  dbcovered. 
According  to  Mr.  G.  Hose,  there  is  at  Bbscrsk,  in  the  Oural,  where  diamoud* 
are  foumC  no  trace  of  this  rock  which  however  closely  resemVAes  Wi^  ^c^V^s^.Qs^ 
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groaakr  quartt  of  the  mooDtains  near  Strehlea  to  the  west  of  Breskn,  tai 
which  there  underlies  the  quarts  altematiDg  with  it  and  vaat  masses  of  white 
talcnse  schist,  and  is  travcr^  b;  numerous  veins  formerly  worked  for  cle« 

"^"rhe': 

first  of  all  it  contains  quartz  a , 

sometimes  with  mica :  in  the  latter  case  it  passes  into  mica-schiat.  It  is  Dot 
necessary  to  point  out  amphibole,  hornblende,  and  schorl  F  among  the  vaiietiea 
of  thia  schist  worked  in  searching  for  diamonds. 

Sometimes  it  loses  its  schistlikc  nature,  and  then  contains  aqnautity  of  oxidt 
of  iroQ.  This  schist  constitutes  generoll;  speaking  the  elevated  plains  called 
"cbapades."  It  rapidlj  decomposes  as  we  shall  see  further  on,  and  on  this 
account  the  lower  parts  of  the  vallej,  into  which  the  rivers  proceeding  froni 
llic  chupades  flow,  ure  of  an  undulating  nature,  while  their  higher  slopes  aie 
more  or  less  precipitous. 

The  passages  from  mctamorphic  schist  to  clay-slate  and  schists  containmg 
talc,  mica  and  cyaoite  arc  very  frequent,  and  quite  insensible.  So  on  the 
olher  hand  is  the  passage  (rom  the  metamorpbc  schist  to  the  itacolnmite. 
Near  the  limit  of  these  two  rocks  concretions  and  bands  of  specular  iron-oie 
often  occur.  In  the  Serra  de  Carafa  fragments  of  crystalline  schist  occur  as  a 
coiielomcratc  in  the  ilacoluujitc. 

This  uietamorphic  schist  contains  also  limestone,  schistose  specolar  iron  and 
itabirite,  which  is  simply  a  variety  of  specnhU'  iron,  accompanied  bv  quarts  and 
mica.    It  occurs  in  thick  beds  ot  great  Mtent,  which  can  be  woAed  aa  inm- 
When  this  itabirite  Ls  found  partially   dcminpiMii   (|>ii1v,tiiU-ii1c1,  it 


"  giirgulho,'*  which  presents  different  characters  in  the  Servi^o  do  Campo,  and 
Serri^o  da  Serra.  In  the  former  it  is  the  product  of  itacolumite,  formed  of 
pure  quartz  sand,  frag^ments  of  itacolumite  and  quartz.  It  fills  the  cavities 
resulting  from  the  distraction  of  certain  beds  of  itacolumite,  which  are  called 
by  the  Brazilians  canaes  oomimes. 

'  The  method  of  washing  is  described  by  D'Eschwege,  and  with  the  diamond  as 
residoa  are  obtained  rutiks,  oxide  of  iron  and  oxide  of  titanium.  These  minerals 
which  occur  more  or  less  with  the  diamond  are  named  the  "formation"  (forma9ao), 
and  their  presence  in  the  gurgulho  is  considered  as  a  sign  that  diamonds  are 
not  fiar  off. 

But  on  the  Gorguhlo  de  Serra  these  minerals  are  to  rare  that  it  is  impos- 
sible to  recognize  ioem  without  a  previous  washing,  and  even  in  certain  beds 
they  are  aLoDuost  entirely  absent. 

Of  three  miiv*rala  mentioned  as  constituting  the  formation  in  the  itacolumite 
we  have  indaded  rutHe  and  oxide  of  iron ;  black  tourmaline  also,  perhaps, 
shonld  be  mentioned,  but  no  one  has  met^  with  it. 

As  the  minerals  associated  with  the  diamond  are  found  in  the  itacolumite,  it 
is  natural  to  suppose  that  the  diamond  comes  from  the  same  source.  The 
presence  of  diamonds  in  rivers  rising  in  mountains  of  itacolumite  is  another 
evidence  of  this  fact  which  Pohl  and  D'fischwage  had  announced  as  probable, 
and  Helmxeicher  has  placed  beyond  doubt ;  for  at  the  Serra  Grrao  Mayor  at 
Coreo  dos  Bois  has  proved  that  diamonds  can  not  only  be  obtained  from  the 
washing  of  the  gurgumo,  but  also  from  the  fragments  of  a  rock  of  itacolumite, 
which  mode  is  not  followed  up  because  the  washing  process  is  easier  and  cheaner. 
The  Giugulho  do  Campo  is  so  called  because  it  occurs  in  the  plains  and  table- 
lands ;  it  is  formed  by  tne  decomposition  of  metamordiic  schist  of  which  the 
products  are  more  or  less  mixed  with  itacolumite.  The  washing  of  the  Gur- 
gulho do  Campo  gives — firstly,  blackish-grey  grains  and  cyanite.  Secondly, 
a  bluish-black  rocK,  sometimes  ferruginous,  sometimes  quartzy,  and  allied 
according  to  M.  Damour  to  schorl-rock.  Thirdly,  hydrophosphate  of  allu- 
minum,  hydroxvde  of  iron.  Fourthly,  hematite  iron,  red  hematite,  and 
perhaps  titanic  iron.  All  these  substances  are  derived  from  the  metamor- 
phic  schist.  As  to  the  quartz,  rutile,  amatase,  sub-oxide  of  iron,  they  proceed 
equally  from  that  and  the  itacolumite.  The  ensemble  of  the  minerals  associated 
with  the  diamond  is  called  the  "  formation ;"  but  here  these  are  so  abundant 
that  it  is  often  easy  to  distinguish  them  without  a  preliminary  washing. 

The  Gurgulho  do  campo  is  met  ^ith  on  the  surface,  near  the  separation  of  the 
two  great  basins  of  the  San  Francisco,  and  of  the  Jcquitnihouta,  at  Dattas,  at 
Quinda,  and  at  San  Joao  do  Barro.  As  it  does  not  appear  to  have  been  deposited 
by  water  one  is  forced  to  admit  that  it  has  been  formed  in  situ  by  the  decompo- 
sition of  the  nnderlymg  rock,  sometimes,  however,  it  has  been  water-borne  some 
Uttle  distance. 

As  long  as  diamonds  were  found  in  the  Gurgulho  of  the  surface,  they  were 
not  sought  deeper;  but  about  the  year  1850  at  San  Joao  do  Barro  the  under- 
lying sclustose-rock  was  by  chance  submitted  to  the  washing-process,  when  it 
Was  found  to  contain  many  diamonds.  From  this  time  a  course  of  deep-mining 
has  been  pursued  with  the  best  results.  Tlic  rock  is  so  soft  that  it  can  be 
extracted  by  means  of  hoes  :  it  is  then  thrown  into  the  "  cradle"  and  washed. 
When  the  rock  is  examined  in  situ  a  schistose  structure  is  perceived,  which 
however  has  entirely  disappeared  in  the  gurgulho ;  the  solid  and  heavy  parti- 
cles alone  remaining. 

The  schisty  rock  found  underlying  the  gurgulho  is  called  "  barro."  It  is  of 
a  very  variable  colour — white,  reddish,  dark  crey  or  black.  It  is  soft  to  the 
touch,  and  sometimes  sand  is  obliged  to  be  aaded  to  it  to  enable  it  to  \radfi.x^ 
the  washing  process.     Between  the  gui^gulho  and  this  "barro'*  o^xxx  &^ 
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various  anproximations  to  an  earthj  mass,  which  also  OOQtaiiU  diunonds,  uJ 
which  is  oeaignaled  " terra."  The"baiTo"  and  "terra"  are  fto  decompoKd 
and  softened  that  the  holes  worked  in  tho'clay  ore  filled  in  durinff  the  nif^. 
It  13  onlji  in  the  dry  seaaoii  that  the  deep  minea  in  the  barro  cuibe  worked; 
the  M'ashiiig  ia  carried  on,  on  the  contrary,  in  the  rajnj  season. 

The  veined  dtnicture  of  the  burro  at  once  tells  of  its  originin  the  metuiorpliic 
schist,  a  fact  confirmed  by  the  following  remarks.  The  schists  lie  nearlj  north 
and  south  and  dip  towBras  the  east  at  an  auffle  of  thirty  degrees.  Besides 
underneath  the  "  barro"  a  bed  of  granular  itacolumite  is  met  with  caUed 
"Pizarro,"  it  is  cosy  to  prove  that  this  bed  a  intercalated  in  the  schisti  and 
that  its  direction  and  dip  are  the  same.  On  the  other  hand  concretions  ut 
formed  in  its  nciRhbourhood,  as  is  the  ease  at  the  termination  of  the  metamoqibic 
schist.  Finally,  the  residue  of  the  washing  of  the  barro  and  the  gurgulho  do 
campo  is  exactly  the  same.  We  have,  besides,  examined  the  stony  fraenents 
which  are  founa  in  the  "  barro,"  and  have  proved  that  the;  have  uen  deiived 
from  the  mctomarpliic  schist  in  different  stages  of  decomposition;  some  fng- 
ments  were  so  nnchaoKed  that  we  could  not  for  a  moment  doubt  their  oiicin. 

It  is  very  tme  that  diamonds  have  not  yet  been  found  in  the  metamorpliic 
schist,  but  that  is  easily  understood  as  it  has  been  so  little  worked-  At  the 
time  that  the  barro  is  worked  it  is  very  soft  and  full  of  water ;  it  hardens  how- 
ever on  eiposnre.  The  diamonds  it  contains  do  not  detach  themselves  at  fiitt, 
and  in  the  washing  wo  have  been  fortunate  enough  to  obtain,  at  Diamautia^  a 
specimen  of  barro  which  still  contained  a  very  aige  diamond ;  it  also  sboW 
very  clearly  the  orii,-in  of  the  rni.'k.  We  liuve  iilso  scuq  a  similar  spi'ciHitp 
0  Mr.  T.llciiiiii.'1'iii.  nhu  oossesaes  diauioud  mini.'&  bi/tweenSauJrja 
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nosetim  at  Bio  JiUieiro  a  fragment  of  pure  quartz  two  or  three  inches  in 
iiameter  contains  two  cavities,  which  are  botn  filled  with  small  fragments  of 
loarts  and  oxide  of  iron,  which  are  firmly  cemented  by  a  clayey  cement ;  in 
)ae  of  the  cavities  a  diamond  is  seen  in  the  middle  of  the  conglomerate.  We 
lave  also  been  assured  that  near  Diamantina  diamonds  have  been  found  among 
he  stones  comjposing  the  little  cylindrical  tubes  which  certain  wormlike  insects 
>f  the  moontams  on  the  coast  construct  to  protect  themselves. 

Another  remarkable  fact  which  has  not  oeen  previously  noticed,  is  the  dis- 
xtvery  in  the  cascalho  of  small  fragments  of  quartz  having  a  form  like  an 
udvil..  They  have  clearly  been  poUsoed,  and  have  therefon;  oeen  constructed 
]y  the  Indians,  who  used  them  as  earrings.  At  Grao  Mayor,  M.  Daniel 
[fasimer  Pinto-Coelho  gave  us  one  of  these ;  the  cascalho  in  which  it  was 
found  had  never  been  worked  or  disturbed  in  any  way,  and  formed  the  bed  of 
i  water-conrse  nearly  dned  up ;  it  was  even  covered  over  by  more  than  six 
rards  of  vegetable  mould,  on  which  beautiful  palm  trees  were  growing.  The 
polished  auartz  ornaments  are  accompanied  oy  other  cut  objects,  prmcipally 
irrow-heaos ;  bones  also  occur,  of  the  nature  of  which  we  have  not  been  able 
to  pronounce. 

These  traces  of  human  industry  met  with  in  the  virgin  cascalho  prove  it  to 
be  of  comparatively  recent  origin,  consequently  also  the  red  race  must  be  very 
ancient.  It  is  to  be  hoped  that  the  researches  of  Dr.  Lund  on  the  bones 
found  in  the  neighbouring  caverns  will  throw  some  light  upon  this  important 
question. 

We  will  point  out  two  or  three  more  names  in  common  use.  The  cascalho 
of  the  old  water-courses  is  called  "  Gupiara ;"  that  accumulated  at  the  heads  of 
the  rivers  "  Tabuleira ;"  lastly  "  Corrido,"  is  the  name  given  to  the  half- 
rounded  pebbles  found  in  the  present  rivers. 

Itacolumite  and  metamorphic  schist  arc,  beyond  doubt,  the  beds  in  which 
the  diamond  and  all  other  precious  stones  with  which  it  is  found  originate. 
Nevertheless,  these  gems  are  not  necessarily  met  with,  any  more  than  the  green 
tourmaline  of  Campo  Longa  and  the  realgar  of  Brimcnthal  are  seen  in  ail  the 
dolomites  of  the  Alps.  The  diamond  is  found  in  the  mountains  of  itacolumite 
of  Grao  Mayor,  also  in  the  numerous  streams  which  flow  therefrom ;  it  exists 
equally  in  many  other  mountains  of  itacolumite,  but  it  is  too  rare  to  be  searched 
for  with  advantage.  Thus,  in  the  Serra  do  Cipo,  in  the  basm  of  the  San  Tran- 
cisoo,  we  have  seen  four  diamonds  which  have  been  found  in  a  small  stream 
near  the  upper  part  of  this  Serra.  On  the  other  hand,  the  mountains  of  itaco- 
lumite do  not  necessarily  contain  diamonds,  and  in  that  of  Itacolumi,  which 
gives  its  name  to  the  rock,  diamonds  are  not  found.  To  the  present  time  the 
metamorphic  and  decomposed  schist  of  San  Joao  or  of  Quinaa  is  the  only  one 
in  which  the  diamond  has  been  observed ;  but  the  large  tract  of  the  gurgulho 
do  campo  shows  that  this  schist  is  very  extensively  spread,  audit  ought  to  con- 
tain diamonds  in  various  localities.  * 

The  following  are  some  remarks  that  we  have  made  on  the  distribution  and 
associations  of  the  minerals  which  accompany  the  diamond. 

The  anatase  is  sometimes  so  pure  and  transparent  that  one  is  tempted  to 
mistake  it  for  the  diamond.  It  is,  besides,  associated  with  the  sub-oxide  of 
iron,  and  with  rutDe  as  well  as  brookite. 

The  euclase  is  always  found  with  the  topaz,  and  in  many  places  to  the  south 
of  Ouro  Preto  it  is  in  a  kind  of  whitish  clay,  which  seems  a  product  of  decom- 
position. There  is  also  specular  iron-ore  and  rutile,  like  that  of  Saint  Gothard ; 
oeautiful  black  tourmalines,  hyaline  and  smoky  quartz.  These  minerals  arc 
found,  too,  in  the  barro  of  San  Joao,  so  that  the  latter  appears  identical  with 
the  whitish  clay  met  with  in  the  working  of  the  topaz.  The  euclase  \s  tkvxs^ 
rarer  than  the  topaz,  and  as  they  no  longer  search  for  the  latter  ioi  ^ev^^ex-^^ 


168  THE   GEOLO0I9T,  ' 

it  is  become  impossible  to  proeure  it.  At  times  the  topu  is  decomposed,  ud 
then  it  ia  known  under  the  name  of  "rotteu  topaE." 

The  ores  of  teUurium  nrc  met  with  at  Saint  Joii  d'Elrei,  and  neu  Saint 
Vincent,  between  Ouro  Preto  and  Morro  Vellio;  moieover,  there  is  >aiH 
native  brimstone  in  a  vein  of  qunrtK  near  Saint  Joz<!. 

The  cryat^inc  schists  of  Morro  Vclho  and  of  Sabarra  contain  fine  crjstak 
of  carbonate  of  lime,  of  arragonito,  of  magnetic  iron-pjrites,  of  copper-pyntcs, 
of  manganese-ore ;  in  those  of  Congonhas  there  is  enromate  of  lead. 

Arsenical  gtritea  urc  observed  in  the  quart*  at  Ouro  Preto,  Morro  Velio, 
and  Antonio  Pcrcira. 

Scorodite,  pseudomorpha  of  hcmomtc  after  the  seorodile,  and  soorodite  after 
arse  meal  iron,  are  found  in  the  crjalalline  schist,  and  in  the  "  tapanhoacanga" 
of  Fassagem  and  Antonio  Percira.  The  amcthjst  forms  in  veins  in  the  ciji- 
taUinc  schiat  and  in  the  gneiss. 

Tlie  chiTsolite,  cjmoTiDiine,  green  and  trans|)ar«nt  tourmalkic  collect  in  Ihe 
cascalboof  the  rivers  wnich  traverse  the  crystalline  schist  near  Kalihao. 

The  American  river  and  the  Pianh;  seem  to  be  the  richest ;  the  first  is  no 
longer  worked,  but  for  twcnt;f  leagnea  alon^  the  road  to  Kalihao  it  aeemi  lo 
have  been  entirely  excavated ;  it  b  in  the  nver  Pianhv  that  the  chrysolite  is 
found,  which  is  employed  in  clock'makine  and  in  jewellery.  The  transparenl 
andaluxite  is  also  brought  from  one  of  these  two  rivers.  Among  the  various 
minerals  that  arc  found  in  the  cascalho  of  Brazil,  we  can  mention,  as  does  also 
M.  Damoor,  disthcnc,  felspar,  precioua  garnet,  bydrophospbate  of  alnminDm, 
.1.....  I,,,      r  .  .._■     ..._..    .  T  .,.....rr,._j||j.^  diflspore  comuiljilt,  ]5worinc,  o\iJe 
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Iroself  and  Mr.  Salter,  he  determined  the  rock  from  which  they  came  to  be 
par  excellence"  of  the  WeuJock  age. 

Thinking  tliat  some  of  your  readers  when  passing  through  South  "Wales 
ight  like  to  ^isit  the  spot  has  induced  me  to  trouble  you  with  this  note.  I 
ay  also  say  that  the  bone-bed  crops  out  in  the  Blue  Lias  between  Penartb 
!ead  and  Lavcmock,  near  Cardiff.  I  have  a  slab  of  the  bone-bed  from  this 
ace,  the  finest  I  have  ever  seen,  literally  full  of  small  reptilian  bones,  copro- 
;es,  fish-scales  and  fish-teeth. 

Hoping  this  communication  will  not  trespass  too  much  on  your  valuable  space, 
-Yours  truly,  Nobman  Glass,  Kensington. 

The  Geology  of  Athlone. — Dear  Sir, — In  sending  you  a  brief  account  of 
le  Geology  of  Athlone  district,  but  more  particularly  of  the  Mountain  Lime- 
^ne  formation  so  amply  developed  in  this  neighbourhood,  1  shall  have  to 
3peud  almost  entirely  upon  what  I  have  seen,  and  deal  only  with  what  I  have 
lought.  In  my  investigations  here  I  have  had  but  little  help  from  books,  less 
om  men.  When  I  came  to  Athlone  in  January,  1 S59, 1  came  from  the  chalk- 
Us  of  Hampshire,  and  all  the  knowledge  that  I  possessed  of  the  Mountain-lune- 
one  and  its  fossils,  and  of  the  Carbonuerous  system  generally,  was  derived  from 
casual  reading  of  Hugh  Miller's  "  Old  Red  Sandstone,"  and  Page's  "  Introduc- 
)ry  Text  Book  of  Geology."  However,  when  I  had  settled  down  and  begun 
le  study  of  geology  in  earnest,  I  set  myself  rather  a  difficult  task,  to  find  out — 
uassist^  by  books  or  friendly  counsel — the  fossil  wealth  of  the  limestone  beds 
L  this  locality.  1  can  assure  you  this  has  been  to  me  a  ver}'  pleasant  occupa- 
on,  and  each  new  discovery  has  given  me  an  earnest  of  what  I  may  expect  in 
:her  places. 

In  drawing  your  attention  to  the  fossils  of  this  district,  I  shall  dwell  more 
irticularly  upon  the  Mollusca  of  the  Mountain  Limestone  than  upon  ou^ht 
se.  These  I  have  found  in  abundance,  and  specimens  of  almost  every  species 
id  genera  named  bv  David  Pa^e  in  his  "  Advanced  Text-Book  of  Geology,"  as 
)mnion  to  the  Carboniferous  limestone  are  to  be  found  in  any  small  collec- 
on.  Of  the  Brachiopoda  I  have  several  species  of  Produdun^  Terebratula^ 
mri/era,  and  Orthis.  Several  species  of  Lingula  and  Mytilus ;  Euomjihalus 
id  BelUrophon  ;  together  with  two  or  three  species  of  Orthoceras^  and  others 
lat  I  am  unable  to  name.  About  fifty  or  sixty  species  in  all,  represented  by 
umerous  specimens  embracing  varieties  and  peculiarities,  is  no  bad  collec- 
on  from  one  locality !  That  the  Mountain  Limestone  formation  is  eminently 
issiliferous  there  can  be  no  doubt,  but  of  the  several  beds  I  shall  allude  to  in 
lis  letter  only  one  had  yielded  me  these  treasures. 

Within  a  short  distance  of  Lough  Bee,  one  of  the  principle  lakes  of  the 
hannon,  but  in  different  directions,  there  are  three  large  quarries  opened,  in 
hat  I  am  inclined  to  consider  are  the  upper,  middle,  and  lower  beds  ol  the  Car- 
^niferous  limestone.  For  convenience  of  reference  I  shall  name  them  according 
I  their  several  peculiarities.    Beginning  at  the  bottom  they  will  stand  thus  : 

I.  "  Encrinital"  limestone, — Kil  Toom,  county  Roscommon. 

II.  "  Productus"  and  "  Spirifer"  limestone, — Coorsun  Point,  co.  Wcstmeath 

III.  "  Black"  fissile  and  "  Italy"  limestone, — Ballykeyron,  co.  Westmeath. 
Although  these  beds  have  but  one  appellation  there  is  a  wonderful  difference 

I  their  composition.     The  "Encrimtal"  limestone  of  Kil  Toom  is  almost 
holly  "  made  up"  of  jointed  stems  and  branches — indurated  by  some  process 
-of  these  extinct  echinoderms.    "  These  singular  animals — the  representatives, 
?rhap8,  of  others  now  equally  abundant.  But  of  different  appearance — were 
rovided  with  means  of  secreting  stony  portions,  which,  when  fitted  together 
trmed  a  moveable  stone  colun\n,  thickly  ringed  with  branches  similarly  pro- 
iced,  and  terminated  by  a  cau,  made  also  of  stony  plates  ^llmg  \.o^^Wi^x, 
^rmmg  &  stomach  DortJf  closed  of  a  proboscis ;  also  defended  ml\\m\i\xicv^\?\:\B 
m3,  widclj extended  in  a  complicated  fringe  ;  this  mass  of  \iv\ng  slow^i  ?>wi\^^ 
''supplement  to  the  '' geolooist,"  No  40. 
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to  haTe  served  as  one  of  the  smvengere  of  Uie  deep — rcniOYing  and  usiiniktiDg 
the  half  decompoaed  animal-mailer  that  would  otherwise  have  proved  iujoriou. 
"  Wtiile  tlic  Feniacriniie  thus  floaied  or  waved  about  .  .  .  the  ojsten  of 
that  time  were  planiing  themselves  at  intervals ;  and  the  Terebratnls  uid 
Spirifcrs  .  ;  .  appear  to  have  found  ample  food  in  these  seas  swarming  with 

The  stony  skeletons  of  these  Encriiiitcs 
wiae  to  the  lines  of  bedding;  and  Ihc  sui 
spread  their  roots  down  and  among  the  dead  and  decajing  masses  of  a  bygone 
race,  and  toDowiug  each  other  to  nave  built  up  the  caleareons  soil  on  which 
future  gcneratious  lived.  As  iu  a  forest  of  pines,  where  the  underwood  grows 
at  will,  we  sec  nianj  a  diiniuulive  plant  spring  up  only  to  die  before  its  lutunl 
tcriii  of  existence  is  complete— ci'uslied  by  the  grosser  and  more  rapid  de- 
velopmcnt  of  the  underwood— so  in  that  ancient  sea  the  forests  of  towering 
Encrinifcs  would  tolcrule  an  uudergrowih  of  smaller  species ;  but  below  these 
was  uo  [naturiLy  for  the  millloiis  who  began  to  li«e,  but  were  foi'ccd  to  yield 
before  the  gross  and  rai)id  giowth  of  their  taller  neighbours.  Iheir  dead 
remains  in  the  vicinity  of  the  full-grown  cneiinites  tell  a  tale  not  to  be  minui- 
dcrstood :  they  speak  a  language  to  Ihe  geologist ;  may  be  a  language  be  ahne 
is  privileged  to  intcr))ret. 

As  the  limoalone  lies  in  its  naiural  position  in  the  quarry,  you  may  observe 
certain  intersections  parallel  and  perpendicuLir  to  tkc  lines  of  heddiuir.  The  ver- 
tical ones  filled  with  calc,  so  regnJnr  in  ii  ■  .....i^ine 
t  formed  a  part  of  Ihe  sto 
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Oa  tho  nptmned  blocks  I  have  ciuaiaed  thoosanda  of  these  jointed  atems, 
MOW  eight,  ten,  uid  twelve  inches  in  length ;  and  though  1  have  bcea  able  to 
detect  what  appean  to  me  to  be  the  roota,  m  »ila,  I  have  never  jet  been 
fortunate  enongh  to  obtain  a  specimen  of  the  beaatiful  "cup-Iikc"  bodj  of 
Cfathoerimiu,  or  the  more  omamental  Eneriina  moniliformU.  Tacrc  are  several 
kinds  of  aea-liliea  in  the  Mountain-limestone ;  anil  thej  range  throughout  the 
ere^er  part  of  the  paleoioio  and  aecondaiy  ozca  of  our  world's  history. 
Their  entombed  remaina  form  a  larse  portion  of  tno  solid-work  of  our  globe ; 
and  palaces,  eaatles,  churches,  and  huge  bridges  arc  bci^,  and  hate  been 
eonitracted  of  the  rocks  formed  of  their  atonj  skeletons.  The  works  of  raitn, 
alas !  are  puny  and  iusigniScant  compared  with  the  moantain-accumulations  of 


a  of  the  ancient  seas. 
TheMoUoacaofthe  Kil  Toom  bed  differ  in  no  rcapcct,  so  far  as  I  am  acquainted 
with  them,  from  the  Moluscaof  the  Moantain-linicstoue  gcncrall;.  I  will  not, 
however,  apok  positivelj  on  this  point.  Terrimlula,  Spirifen,  and  Prodteli 
I  have  seen  ia  ntu;  but  specimens  are  vcrr  difficult  lo  get,  owing  to  the  hard- 
Den  (rfthfl  atone.    There  are  other  fossils  besides  those  1  hare  ruuned. 


Sliike  north  uU 


The  nest  quarry  of  any  note  in  the  vicinity  of  At  hlouc  is  situated  at  Coorsiiu 
Point,  on  the  eiatem  border  of  Lough  Itee.  There  sire  two  roads  leading  to 
the  quanr :  one  by  the  river,  lluoiufh  the  vilkge  of  Coorsan ;  the  olher  by  a 
house  cdled— from  a  peculiarity  in  the  architeclurai  design—"  \Vcligau'ti  foUy." 
Tlii^  geological  tourist  should  toikc  the  biter.  Between  the  town  and  (he  Like 
mauy  interesting  sections  of  rocks  belonging  to  the  I)nft-cra  will  be  observed 
(in  cither  side  of  the  rood.  Huoc  boulders  of  Mountain-limestone,  several 
tons  in  weight,  lie  scattered  over  the  plains  on  either  hand.  At  one  particular 
spot,  about  midway  between  the  town  and  the  lake,  it  would  be  no  unprofitable 
studv  if  the  tourist  halted  for  nu  hour  to  cxaoibc  the  position  of  those  boulders, 
Ijuw'thej  rest  upon  tlic  stnitilicd  sands  and  gravcb,  uud  how  the  atmosphere 
has  made  sad  havoc  with  their  exposed  surfaces.  These  boulders  may  at  one  time 
have  belonged  to  the  Coorsuu  Dcd;  but  of  this  I  should  not  like  to  speak 
IKoitivciy. 

In  several  of  the  smaller  boulders  I  have  found  Oelka  rrgajiiiiala,  toA 
E»otipka.i»t pe»ia*piiiaia  in  compauy  with  i^rinyuptira  relieuUita.    £io«  \.  Wvi^ 
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found  Orlhis  and  Esomphaliit  at  Coorsan,  but  not  Sfrinffopora.  I  conclude, 
tlmreforc,  though  not  hiiatilj,  that  these  boulders  ina;  have  belonged  to  some 
other  exposed  rock  of  Mountain-linicstone  further  DorUi. 


I  have  so  Darned  the  "  Prodactus"  and  "  Spirifcr"  limcstoaes  on  account  of  the 
abuudauce  of  the  fossil  mollusca  of  these  two  forms.     The  quarry  at  Coorsan 

Point,  on  Ihc  borders  of  Loiigli  Kce,  hwc  yielded  nh-  :tli.iii(  U-it  ^i>.i'ii-,,  IilskIcs 
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Shall  the  wit  of  man  ever  divine,  or  will  he  ever  approach  to  even  a  proximate 
calculation  f  Indeed,  no !  It  is  not  bv  years,  but  oy  indefluite  ages  and  eons, 
that  the  geologist  alone  can  speak  of  tke  progress  of  life  in  time. 


Mountain  Limestone,  BaUeykeyron.    a,  rolled  boulder  of  Mountain  Limestone,  probably 
from  some  bed  further  north,    b,  drift  boulders  and  clay,    c,  quarried  stone  and  shales. 

When  I  began  this  letter  I  had  many  a  question  to  put,  but  these  I 
must  leave  for  the  present.  I  have  looked  ui)on  these  now  familiar  rocks  for 
the  last  time  for  many  years  to  come,  and  I  will  keep  my  questions  to  ponder 
over  in  some  new  locality.  Should  these  "  notes"  induce  any  wandcrinff 
geologist  in  Ireland  to  spend  a  few  hours  or  a  few  days  in  Athlone,  I  would 
advise  him  to  go  direct  to  the  quarry  at  Coorsan  Point,  with  hammer  and  bag, 
and  should  he  use  his  eyes  as  weU  as  I  have  used  mine,  he  cannot  fail  to  ilnd 
good  specimens  of  the  following  fossils. 

TAe  fotlowing  is  a  List  of  Fossils  to  be  met  with  in  Athlone,     Those  marked  with 

asterisks  are  common  ;  the  others  are  more  rare. 


% 


CUsophyllum 
Amplexus  corrolloides. 
Encrinites,  of  several  species 
Hemitripa  Hibemica 
Fenestella 
Terebratula  saculus 
„  hastataf 

Athyris  Roysii 

lamellosa 

subtilita 

planosulcata 
Spirifera  striatus 


n 


i» 


9t 


f> 


>i 


ff 


9> 


»> 
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ellipticus  [Coorsan  and  Kil  * 

attenuatus  Toom] 

cuspidatus  * 

ovalis  * 

dupUcicosta 

bisulcatus  * 


it 


» 


» 


Rhynchonella  pugnus 
„  pleurodon 

„  flexistria 

„  accuminata 

Orthis  resupinata 
„     Michelini 
Productus  plicatus 
Martinii 

semircticulatus  f 
punctatus         J 
Lithodomus,  two  species 
Euomphalus  pcntangulatus 

„  Dionysii 

Waticopsis  Philipsii 
Turriteila 

Loxonena  constricta 
Melania  constricta  (?) 
Goniatitcs  truncal  us 


^  Coorsan 


and 

Kil 

Toom 


t  And  what  I  am  inclined  to  regard,  after  what  has  been  said  by  Mr.  Bavid&oti  ^  %«^€n)\ 
varieties  of  kaUata. 


*  Siiirircni  glabra    [Coorsan  and  Kil  *  Nantiliu 
■       „        imbricatus  ToODi]     Orthoceru  paradoxicum 

„        lineatus  „         ovalis 

Rliynchonella  Tcnifonnb  „         sp.  uimatiied 

The  folioaing  are  ocetaitmallf/  Met  teilK  at  Ooorutn. 


Trilobite  (Griffithidea)  longiccpa 
Strophomeue  asali^ 
Litciua  Egertoni 


FleurorhTnchus  hibernicns 

Geobgb  Bobbbt  Tike. 

On  the  Oolitic  Echikodermata  of  the  Neiohboubhood  ot  Oxroan.— 
As  our  knowledge  oFttie  geographical  distribution  of  the  Oolitic  EchinodermaU 
is  very  imperfect,  the  followiDg  lint  o(  species  collected  bj  myself  and  othen 
in  Ihe  neighbourhood  of  Oxford  maj  not  be  unacceptable,  u  tending,  though 
but  in  a  small  degree,  to  add  to  our  stock  of  information  on  this  point. 

Cidarii  SmilAii,  Wright,  With  the  jaws  preserred,  in  the  Coralline  Oolite, 
Bullingdon,  where  the  apines  arc  olso  occosiomdlj  found- 

Cidarixfiorigemma,  FJiillips.  In  the  same  quarrv  with  the  following  (opposite 
the  play-ground  bclougiiig  to  Cowley  School),  wnere  I  have  found  the  test; 
the  apines  are  profusely  common  everywiiere  in  the  Coralline  Oolite. 

Cidaris  BraqfardenaU,  Wright;  Plates  and  perfect  apines  occnr  in  the  Islip 
Conibrash. 

Hemiridarit  iattnnedia,  Fleming.  Coralline  Oolite,  in  several  qnarriea  oa 
BuUingdon,  but  rare. 

Hrmicidiirii  Sfokenii,  Wri^-hl.     Sloncsfield  shite,  of  Slonceficld.     found  b 
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Clifpeus  Mulleri,  Wright.  Great  Oolite  of  Emslow-bridge,  and  of  the  railway 
cutting  near  Stonesfielf 

Pijfgurw  MieAelini,  Cotteau.    Combrash,  Islip ;  but  not  eommon. 

Fjgtmu  pemiagonalis,  Phillips.  Coralline  Oolite,  Bullingdon ;  Tery  rare. — 
J.  r.  WmTBAVES,  F.G.S. 

Starfish  in  the  Deep  Ocean. — Sir, — In  the  article  on  "  High  and  Low 
Life"  by  Mr.  Koberts,  the  following  passage  occurs :  "  The  enormous  pressure 
of  the  opposite  element  (water),  which  in  the  homes  of  these  starfishes  must 
amount  to  at  least  a  ton  and  a  half  on  the  square  inch,  is  so  greatly  at  variance 
with  our  belief,  that  we  aie  confounded  at  the  very  outset  of  the  inquiry." 
Why  cannot  the  possibility  of  a  starfish  existing  under  such  enormous  pres- 
sure be  accounted  for  on  the  same  principle  as  the  fact  that  our  own  species 
exists  under  a  pressure  sufficient  to  crush  us  to  death  P  Myself  and  a  fellow 
student  having  discussed  the  point  without  arriving  at  any  satisfactory  conclu- 
sion, we  shall  feel  greatly  obliged  if  you  wiU  kindly  enlighten  us. — Yours,  &c., 
G.  H.  and  J.  R.  B. 

On  Loweb  Lias  Sub-Divisions — A  German  sub-division  of  the  Lower  Lias 
is  into  zones  named  after  their  leading  fossils.  The  beds  lying  consecutively 
under  the  Ammonites  oxynotus  bed,  are  called  by  Oppel,  one  the  "  Obtusus 
Bed"  (Ammomfes  obtusus),  the  other  the  "  Tuberculatus  Bed"  (Pentacrinites 
tuberetdatus).  The  beds  in  England  said  to  correspond  with  these  have  been 
recently,  in  accordance  with  the  German  method,  named  in  the  same  way,  except 
that  the  latter  name  is  rejected  in  favour  of  an  ammonite,  A.  Turneri. 

The  correlation  stands  thus : — 

Germany.  Englaud. 

A   O    not        \  ^^"^'  Obtusus  Bed  Amm.  Obtusus  Bed^(A.) 

A  B  ckland'     c  ^^ntac.  Tuberculatus  Bed  =    Amm.  Turneri  Bed  =(B). 

Now  all  tliis  rigid  zone-dividing  looks  well  enough  within  doors,  and  I  fervently 
hope  it  may  be  found  equally  to  correspond  with  nature's  pages,  remembering 
that  a  bad  index  to  a  book  is  worse  than  none  at  all.  But  that  is  not  the  sub- 
ject of  my  present  inauiry.  I  wnsh  now  simply  to  question  the  coiTectness  and 
advisedness  of  the  aoove  partition,  so  far  as  the  Lower  Lias  in  England  is 
concerned.  It  must  be  admitted  that  if  a  bed  be  named  afier  a  leading  fossil 
which  prevails  therein,  the  fossil  selected  for  a  key-ward  to  the  bed  should  be 
distinct  and  characteristic,  else  it  is  of  feeble  seiTice  for  the  purpose  of  nomen- 
clature and  classification  of  strata.  To  come  to  particulars : — If,  in  a  bed 
( A  +  B),  the  upper  part  of  the  bed  ^A)  contains  any  number  of  x's,  and  the  lower 
part  (B)  any  number  oiy^s ; — then  if  x==y,  or  if  x  differs  from  y  by  an  almost 
inappreciabte  difference — it,  of  course,  follows  that  for  all  practicame  pui-poses 
A=!B  :  that  the  bed  (A  +  B)  should  not  be  split  on  sucn  evidence,  but  be 
regarded  as  one  zone. 

Such  is  the  case  with  the  above  beds,  the  "  Obtusus"  and  the  "  Turneri." 
The  above  reasoning  is  applicable;  and  before  the  sub-division  of  the  bed 
marked  A.  B.  be  accepted,  let  the  palajontologists  first  settle  the  question  of 
their  guide-shells.  It  will  be  of  service  then  to  put  the  query  does  A.  obtusus 
differ  from  A  Turneri?  Rather  does  not  Amm.  Turneri  =  A.  obtusus  =  A. 
Smithii  =  A.  stellaris  ? 

If  the  latter  is  the  case  let  us  rejects.  Turneri  for  a  name  yieVding  u^  ^\uat^ 
distinct  gmdance:  or  call  both  divisions  the  **  A.  obtusus  Zone^^ 
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Postscript  to  Mr.  Powhib's  Lettsr  on  CcPiiALAflFis. — The  following 
postscript  to  Mr,  Powriu's  letter  on  Ccphalaspis  has  just  reitched  oa.  Ed.  Geol. 
"  JiesivaQie,  March  26,  Since  sending  off  mj  short  notice  of  Cephalaapis  I 
have,  only  yesterday,  been  able  to  add  to  those  already  noticed  anather  Scottish 
lociUity  which  promises  to  be  moderately  rich  la  remaios  of  this  fish ;  hoving 
discovered  a  few  imperfect  heads  in  a  quarry  opened  in  a  wooded  hill  a  littu 
north  of  WestcrtoQ  noiise,  near  Bridge  of  Allan,  in  Perthshire.  I  would  not 
h»ve  tiioueht  this  deserving  of  notice  had  I  not  in  the  same  place  found  two 
heads,  undoubtedly  of  the  nearly  allied  genus  Pteraspis,  being  so  far  as  I  am 
aware  the  first  specimen  of  this  dab  recognised  in  Scotland.  I  am  not  sufficiently 
acquiuntcd  with  the  English  specimens  of  this  genus  to  be  able  to  say  whether 
the  two  I  have  found  are  specifically  the  same  with  any  of  these,  or  whether 
they  may  form  an  entirely  new  species," — J.  Powrie, 


REVIEWS. 

r,  Nota/or  Young  Natiirathis.     By  Rev.  W.  S.  Symonds. 
London:  Hordwicke,    1361. 


THE    GEOLOGIST 


MAY,  1861. 


A    LECTURE    ON    "COAL.'' 

By  J.  W.  Salter,  F.G.S. 

(Continued  from  page  \2>\.)  . 

ThebC  is  less  to  be  said  abont  the  animak  fonnd  fossil  in  the  Coal 
than  about  the  plants.  And  for  this  reason,  that  the  vegetables 
ibnned  the  coal ;  the  shells  and  crustaceous  creatures,  and  fish, 
and  reptiles,  were  but  visitors :  or  if  they  lived  upon  the  spot,  bore  no 
larger  proportion  to  the  stately  jungle  that  sheltered  them,  than  the 
denizens  of  our  own  forests  now-a-days  do  to  the  trees  and  under- 
growth which  give  them  food  and  habitation. 

Still,  animals  are  far  from  rare  ;  and  the  common  ones  are  chiefly 
hivalve  shells  and  toorms.  The  truly  land  animals  are  but  few. 
A  rare  insect  or  two  has  been  found  in  our  own  country.  Dr. 
Mantell  discovered  the  wing  of  a  fly  not  unlike  the  dragon-fly, 
and  supposed  to  belong  to  the  American  genus  Corydalis.  This  in- 
sect is  figured  in  Sir  R.  I.  Murchison*s  Siluria,*  and  is  now  in  the 
British  Museum.  And  one  or  two  beetles,  or  rather  what  have 
been  supposed  to  be  beetles,  have  been  found  in  Coalbrooke  Dale. 
Cockroaches  and  crickets  have  left  their  wings  in  tolerable  plenty  in 
the  coal-shales  of  Saxony.f  No  doubt  they  were  welcome  there  amid 
the  ooal-solitudes,  and  put  a  little  life  into  them.  They  are  far  from 
welcome  now.  I  recomlnend  all  who  may  live  in  the  neighbourhood 
of  the  coals  to  give  a  little  time  to  hunting  for  the  relics  of  tiiese  old 


•  2nd  Ed.  1869,  p.  321. 
t  See  Donker  and  Yon  Meyer,  Palsontographica,  vol.  W 
VOL.  IT,  ^ 
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insoctH.  Sk.  They  will  probably  be  rewarded  by  finding  Bome  winS' 
cmux  of  Orthopk'rona  tribes,  and  it  ivill  be  their  Gret  discovery  in 
Britain. 

Anichnida  (that  ia,  spiders  and  scorpions)  were  probably  not  tare 
in  the  coal-period.  A  fossil  scorpion  was  fonnd  at  Prsgne;  and 
nnli'ss  I  am  very  much  mistaken,  1  have  seen  relics  of  more  than  me 
lat^e  spider  from  Coolbrookc  Dale,  in  Shropshire 

111  those  celebrated  trees  described  by  Professor  Datrson  and  Sir 
Charles  Lyell,*  and  which  were  found  in  the  sandstoiie  of  Nova  Scotia, 
jnillcpcdes  {Xyh'biitH),  or  at  nil  ovents  some  members  of  tlie  myriapod 
group,  were  foiind.  Tliey  were  associated,  in  the  same  hollow  stumps, 
with  numcrons  small  land-snails.  These  were  somewhat  like  the 
little  Papa,  or  chrj-salis  snail,  so  common  on  moss-grown 
trees,  in  the  deep  woods  of  Old  England.  Bat  I  shall 
never  believe  that  coal-forests  were  like  the  woods  of  onr 
own  times,  for  reasons  which  will  immediately  appear. 

One  word,  though,  about  the  other  land  animals  finuid 

in  these  trees,  for  Prof  Dawson  in  his  last  commanication 

Fiir.  1,—   to  the  Geological  Society ,t  makes  it  extremely  probable  that 

there   were   land  Jizttrds  to    feed    on    and  restrain    this 

iQSect-lifo     within    dne    bonnds.     They    may  have    been    amphi- 

bidus  ]i?.urd3— tlic  i;.i-,i-  s-|>,fi\'s  (n->,.'.,  g,.-!..,,  Ar"'li">,>i„i).  lomid  in 
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The  lungfl,  wtien  Uie  valves  are  opened — they  are  rarely  bo — does 
mot  preeent  the  nsoal  teeth  of  Unio ;  bnt  the  binding  ligament  of  tho 
hin^  has  nearly  the  same  position.  Moreover,  the  Unio  shell  has — 
bendea  the  scan  left  by  the  two  great  mnsclcB  which  close  the  shell 
— •  iiTn«.ll»w  scar  (or  even  two)  next  to  the  trout  muscles ;  and 
tikis  ia  absent  in  the  fossil.  I^fessor  King,  of  Galway,  a  close 
ofaMrverof  the  insidea  of  "anld  world"  shells,  established  this  fact,  and 
distmgnished  the  fossil  from  Unio  by  nicans  of  it.  He  called  the 
coal-^11  AtUhrfuotia,  a  very  appropriate  and  even  classical  name.  I 
heartily  wish  all  paheontological  names  were  so  i 


ng.  >.— ^aUrwgria  (nnlo}  onta,  Bomrb;,  FJi;.  3.— A.  aralu,  Uirtiii, 

And  I  find,  on  carcfnUy  looking  over  a  number  of  specimens,  that 
every  now  and  then  one  shows  tlic  whole  surface  of  tlic  shell  wrinkled, 
not  Uie  beak  merely,  but  the  broad  surface  of  the  shell  itself.  This 
also  is  a  character  not  found  in  the  true  Unio  ;  but  is  common  to  nit 
the  mnd-burrowing  tribes  of  the  myadte  or  "  gapera  ;"  and  to  this 
tribe  I  would  refer  the  Rhells  in  iiuostion. 

The  more  so,  as  another  shell  often  accompanies  tlie  Anlkratx/sia, 
which  clearly  belongs  to  some  family  of  mud-burrowing  shells.  It 
has  the  surface  strongly  wrinkled  ;  and 
these  wrinkles  are  of  such  a  shape  aa 
to  indicate  the  existence  of  a  rough 
strong  envelope  to  the  tubes  of  the 
mantle,  hke  those  of  the  Mi/a.  Here  is 
a  sketch  of  the  living  Mya  or  "  gaper," 
as  it  stands  head  downwards  in  its 
muddy  homo ;  and  side  by  side  with  it 
is  the  shell  I  have  referred  to,  called 
by  me  Antkracoiitija.  These  really  aro 
the  principal  shells  throughout  tho 
greater  part  of  the  coal-uiciisurcH.  And, 
so  far  OS  wo  know,  all  such  shells  must 
have  hved  in  salt-water, ^ — though  I  am 
bound  to  say  that  an  eminent  man  who 
has  lately  written  on  the  shells  of  tho 
coal  of  Germany,  considers  that  some 
of  them  ai«  !■!"<  the  ireshwater  mnscle  Dreuwiui.    1  do  ao\.  \xi\\fiN<^ 


la  labB  aiul  Ibol  italorsd. 
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it,  but  I  believe  he  thinks  so,  and  it  is  a  veiy  excellent  saggeaHaa-' 
for  the  shape  is  very  liki;.* 

Bat  iu  the  lower  part  of  tho  coal-formation,  and  in  ono  or  two 
beds  also  in  the  upper  portions,  there  are  none  bat  truly  sea-aheUa. 
It  would  take  long  to  eiiamcmt«  them ;  bnt  I  need  only  mention 
one  01  two  familiar  names.    Jutcu^a.orrathoraBhellbetweeD^vwwfa 
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For  with  iihese  shells,  and  attached  to  the  plants  that  lie  among, 
and  above,  and  beneath  the  shell-beds,  is  found  abundantly  a  little 

sea-worm,  or  rather  the  spiral  case  of  a  sea-worm 

♦     A  {Spirorbie,   fig.   4),  which  is    as   well  known  now 

upon  sea- wrack  and  kelp,   as  it  was  upon  floating 

^^^muSuSu^    leaves  and   plant-stems  in  the   coal-period.     It  is 

called  8p,  carhonarins  from  its  habitation  in  the  coal. 

And  there  were  sea-crabs — not,  it  is  true,  like  English  ones — but 
like  the  king-crab  (Lirmdus)  of  American  waters.  And  shrimps 
though  rare,  were  not  quite  absent.  And  sharks  swam  in  the  water ; 
for  we  find  their  teeth  and  fin-bones.  And  other  strange  uncouth 
fish,  more  like  the  bonj  pike  of  America  than  aught  else.  This  is  a 
freshwater  fish,  and  tells  rather  against  my  opinion ;  but  all  I  can 
say  is,  that  if  the  coal-fishes  were  not  saltwater  fishes,  they  had  no' 
biusiness  among  saltwater  shells  and  cmstacea,  and  they  must  take 
the  oonsequences. 

But  how  reconcile  saltwater  and  its  inhabitants  with  lofty  trees, 
and  a  thick  jungle,  and  delicate  ferns ;  and  colonies  of  insects,  and 
spiders,  and  scorpions,  and  lizards  ? 

No  doubt  this  is  a  difficulty.  Most  authors  who  have  written  on 
the  coal  have  taken  it  for  granted  that  it  must  have  been  formed  in 
mighty  swamps  at  the  mouths  of  rivers,  with  only  frequent  access  of 
the  sea ;  with  much  dry  land  in  the  neighbourhood  to  supply  the 
ferns  and  firwood,  and  permit  the  growth  of  a  thick  underwood  such 
as  certainly  must  have  formed  the  coal. 

But  others,  and  amongst  these  I  must  name  Prof.  Henry  Rogers 
of  America,  and  our  own  Mr.  Binney  chief*,  have  not  shrunk  from 
the  supposition  that  the  SigUlaria  grew  on  the  sea-bed  itself. 

"  Only  one  particular  process,"  says  Prof.  Rogers,  "  promises  to 
explain  the  occurrence  of  these  thin  and  uniform  sheets  of  material, 
of  which  the  thickness  is  often  less  than  a  foot,  while  their  super- 
ficial area  is  many  hundred  square  miles.  I  cannot  conceive  any 
state  of  the  surface  but  that  in  which  the  margin  of  the  aea  was 
occupied  by  vast  marine  savannahs  of  some  peat-forming  plant,  grow- 
ing half-immersed  on  a  horizontal  plane,  fringed  and  interspersed 
with  forests  of  trees,  shedding  their  leaves  upon  the  marsh. 
Such  are  the  only  circumstances  under  which  I  can  imagine  these 
regularly  parallel,  thin,  widely-extended  sheets  of  carbonaceous 
matter  could  have  been  accumulated." 

The  smooth  surface  of  the  underclay  formed  a  fit  nidus  for  the 
young  plants,  and  as  the  deposit  went  on,  they  struck  their  roots  far 
and  wide  into  it,  and  grew  to  their  fall  stature.  These  trees  formed 
the  bulk  of  the  coal-forest.  The  interstices  were  filled  with  the 
reedy  plants,  Asterophyllites,  Calamites,  and  sedges,  with  many  a 
Lepidodendron  and  comferous  tree  ;  and  as  the  decaying  leaves  and 

*  Tranfl.  of  the  Association  of  American  G^ogists  and  NatoroliBtB,  1%4^,  ^  A*^'^, 
Binney,  Manch,  Oeol  Trans,  vol.  i.,  p.  172^  18-10. 
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branches  fell  oiT  in  mjriatla,  with  fi-nits,  and  c&tkinB,  and  seeds,  &fff 
formed  a  matted  mass  in  tlio  eluggiah  water. 

On  the  stamps  of  the  decaying  trees  the  ferns  would  grow,  and  I 
have  seen  markings  on  a  Sigillaria  which  indnce  me  to  beliere  this 
was  really  the  cose  ;  and  the  hollow  trees  woold  form  a  safe  retnat 
for  snch  wingless  insects,  snails,  or  lizards,  as  the  forest  possesoed. 

Lest  this  ahonld  be  thought  a  wholly  anomalooB  state  of  things, 
wc  have,  as  an  instance,  the  mangrove  swampfi  of  tropical  <x>imtne«^ 
where,  in  the  saltwater  lagoons,  whole  forest  of  trees  grow,  among 
whose  roots  fish  and  cmstticea  find  protection,  and  sea-shells  are 
abundant.  A  species  of  oyster  is  commonlv  attached  to  the  stems 
and  the  submerged  branches.  And  if  the  Unw  of  the  ooal  mnst  be 
regarded  as  an  Unio,  there  are  even  kinds  of  this  genus  which  live  in 
these  putrid  swamps. 

For  it  must  not  be  supposed  that  the  trees  grew  in  an  open  sea. 
Shallow  tracts,  shut  out  from  the  main  ocean  by  spits  of  sand  and 
sandbanks,  and  scarcely,  if  at  all,  subject  to  tides,  are  the  state  of 
things  that  prevail  in  many  a  lagoon  now ;  and  in  all  probability 
such  was  the  case  in  the  coal  epoch.  In  such  localities  it  might  he 
expected  that  we  should  find  creatures  admirably  adapted  to  tiheir 
habitation,  bat  unlike  the  ordinary  denizens  of  sea  or  li^.  The 
quantity  of  decaying  vegotHtimi   ivmild   "rive  a   black  cijlour  t 
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oxjgen,  lesB  carbonio  add — after  a  plant  has  grown  in  it  than  before. 
Tme,  thej  give  out  carbonic  acid  at  night,  bnt  not  so  mnch  as  they 
take  in.  An  the  plant  (except  water)  is  so  mnch  gained  from  this 
carbonic  acid.     Hence,  the  air  is  pnrified  hy  plants. 

Now  ooaL  being  of  vegetable  origin,  it  is  calculated  that  for  every 
poimd  of  coal,  aU  this  carbon,  and  at  least  two  pounds  of  water  have 
disappeared  from  the  atmosphere.  And  if  we  consider  the  millions 
upon  mOlions  of  tons,  fixed  ui  solid  black  masses  in  the  crost  of  the 
earth,  we  must  see  that  we  are  living  in  an  atmosphere  far  purer,  and 
more  fit  for  the  respiration  of  the  higher  animals,  than  it  could  have 
been  without  the  aid  of  coal. 

•  It  may  have  been,  as  the  sagacious  De  la  Beche  observed,  that 
this  enormous  supply  of  carbonic  acid  was  due  to  the  ejections  from 
many  volcanio  months,  which  we  know  breathed  forth  their  fiery 
exhalations  in  coal  times.  It  is  also  true,  as  Sir  C.  Lyell  has  said, 
that  these  gases  so  readily  mix  with  the  atmosphere,  that  little  appre- 
ciable difierence  would  be  made  by  any  quantity  of  volcanic  action. 
Bnt  look  at  the  subject  in  any  light  we  may,  there  was  the  carbonic 
acid  in  the  air,  and  there  it  now  is,  for  our  benefit,  in  the  earth. 

This  rank  vegetable  produce,  then,  of  quick  growth  and  soft  tissue 
— constantly  wet,  fermenting  as  soon  as  covered  up — its  heat  kept  in 
by  a  blanket  of  wet  sand  or  clay,  with  pressure  for  a^s,  gives  us  all 
the  conditions  necessary  for  the  production  of  lignite,  brown  coal, 
jet,  and  pit- coal ;  and  when  volcanic  heat  had  driven  away  its  gaseous 
parts,  and  left  the  carbon  pure — even  anthracite. 

As  this  month's  communication  has  extended  to  an  unreasonable 
length,  I  will  not  now  enter  into  the  question  of  the  different  qualities 
of  coal,  or  its  uses,  but  defer  what  little  I  have  to  say  on  those 
subjects  till  next  month. 


SOME  REMARKS  ON  MR.  DARWIN'S  THEORY. 

By  Frederick  Wollaston  HtrrroN,  F.G.S. 

(Continued  from  page  136). 

Bnt  there  are  other  causes  that  have  tended  to  modify  animals  ; 
such  as  habit,  use  or  disuse  of  any  particular  organ,  food,  climate,  &c., 
and  these  together  with  the  fact  that  a  variation  which  appears  in  the 
parent,  at  any  period  of  its  existence,  tends  to  re-appear  in  the  off- 
spring at  the  same  period,  will  enable  us  to  account  for  the  metamor- 
phoses of  insects,  the  differences  of  colour  in  the  young  and  the 
adult,  the  horns  of  sheep  and  cattle,  Ac.  If  to  these  we  add  that  of 
"  sexual  selection,"*  we  can  see  why  sexes  differ  in  organs  and  pro- 

*  Sexniil  Selecfcion  may  be  defined  as  the  preference  shown  by  an  individaal  of 
one  sex  £»r  an  indiyidoa]  of  the  other  from  superior  beauty  of  colour  ^Bhape^^ovc^^. 
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pcrties.  In  fact  most  of  the  facts  is  xatoral  history  can  be  expkined 
hj  this  theory  ;  bat  there  are  a  few  which  at  present  cannot,  snch  as 
the  colours  of  ct^rtain  larvffi,  which  are  asezoal.  Even  these  maj 
perhaps  be  the  effects  of  the  mTstcrioos  and  unknown  lawa  of  oom- 
lation  of  growth  and  sjinpathj-  between  different  parts. 

We  most  remember  that  the  theory  of  natural  selection  is  snbordi- 
nate  to,  and  totally  distinct  from,  that  of  the  transmntation  of  species; 
and  that  if  the  former  should  be  found  wanting  it  would  not  effect  the 
latter  in  the  least  decree. 

The  third  great  arffnnicnt  urged  against  the  theory  of  transmatation 
of  aperies  is  tlic  geological  one  ;  and  may  he  divided  into  two  heads, 

1.  The  almost  entire  absence*  of  the  remains  of  the  numeztnu  con- 

necting links  that  must  have  existed. 

2.  The  endden  appearance  of  groups  of  aUied  species,  particnlarly 

in  the  lowest  known  fossiliferona  formations. 
The  answer  to  the  first  is  that  the  geological  record  is  extrumely 
imperfect.  There  are  reasons  for  thinking  that  most  sedimentaiy 
strata  hare  been  formed  dnring  sabsidencc.  Besides  the  difficnltrof 
accounting  for  the  very  thick  ones  in  any  other  way,  we  mnst  re- 
momber  that  during  subsidence  a  newly-formed  deposit  has  the 
advantage  of  remaining  quiet  iintil  it  has  had  time  either  to  harden 
AVhen  land  is  rising,  on  the  ointnirj-,  the  loose 
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proved  by  the  small  horizontal  extent  of  the  various  deposits  which 
make  up  a  formation,  and  which  generally  extend  further  in  propor- 
tion to  the  fineness  of  the  sediment  of  which  they  are  composed.  I 
think,  therefore,  that  even  taking  into  consideration  submarine 
Yolcanos,  we  may  safely  conclude  that  no  deposition  is  going  on  now 
over  at  least  one-fifth  of  the  area  of  the  ocean. 

In  the  present  state  of  tlie  globe  about  one-fourth  of  itfi  surface  is 
land  :  if  we  add  to  this  one-fifth  of  the  ocean  we  have  two-fifths  of 
the  surface  of  the  globe  on  which  no  deposition  is  taking  place  ;  and 
when  we  think  that  deposition  could  never  liave  been  universal,  but 
that  there  must  always  have  been  largo  areas  of  denudation,  we  may 
feel  sure  that  this  is  not  very  far  from  the  truth.  We  may  therefore 
conclude  that  the  periods  of  repose  in  any  one  area  are  to  the  periods 
of  deposition  in  about  the  ratio  of  two  to  thi*ee. 

We  now  know  that  the  deep  sea  is  inhabited  ;  and  if  wo  suppose 
that  on  equal  areas  the  average  numberof  the  inhabitants  of  the  shaJlow 
sea  ore  to  those  of  the  deep  sea  as  eight  to  one,  and  to  the  inhabitants 
of  the  land  as  one  to  three  and  a  half — both  suppositions  may,  I  think, 
be  safely  made — we  find  that  the  number  of  the  inhabitants  of  the 
areas  of  repose  are  to  the  number  of  the  inhabitants  of  the  areas  of 
deposition  as  three  ia  to  two.  It  therefore  follows  that  at  lojist  one-half 
of  the  animals  and  plants  live  in  places  wlicre  their  remains  can  only 
be  very  rarely  preserved.  And  this  calculation  will  apply  also  to  the 
ancient  world  ;  for  if  the  present  ratio  of  land  to  water,  viz.  one-third, 
should  not  be  the  average  we  should  still  arrive  at  very  nearly  the 
same  conclusion  ;  for  if  it  should  l>e  gi'eater,  it  is  evident  that  the 
ratio  of  the  inhabitants  of  the  areas  of  repose  to  those  of  the  areas  of 
deposition  would  be  increased ;  if,  on  the  couti*ary  it  should  be  less, 
the  land  would  be  more  di\'ided  into  islands,  with  of  coui'se  a  larger 
coast  line  and  larger  ai*eas  of  shallow  sea ;  but  the  supply  of  sediuicnt 
from  the  land  would  also  be  reduced  and  many  ])ai'ts  of  the  shallow 
sea,  which  if  near  a  continent  would  be  areas  of  deposition,  will  near 
an  island  be  areas  of  repose,  while  at  the  same  time  they  will  be, 
perhaps,  more  thickly  inhabited. 

But  even  where  deposition  is  taking  place,  the  burying  of  organic 
remains  in  all  deposits  but  limestone  is  perhaps  the  exception,  and  not 
the  rule.  For  if  the  deposition  is  rapid  vegetable  life,  and  conse- 
quently animal  life,  cannot  fiourish.  If  on  the  contrary  it  is  slow,  all 
bodies  must  lie  for  a  long  time  uncovered  on  the  bed  of  the  sea,  while 
there  all  the  soft  parts  will  either  be  eaten  or  decay,  and  the  rest, 
subjected  to  the  action  of  the  tides  or  cun^ents,  which  are  generally 
found  where  deposition  is  going  on,  will  often  be  broken,  worn  down, 
and  destroyed. 

From  these  considerations  we  must  infer  that  the  number  of  organic 
remains  imbedded  bears  but  a  small  propoiHion  to  those  that  have 
livetl.  But  even  after  having  been  safely  imbedded,  the  chances  are 
much  against  a  fossil  ever  finding  its  way  into  the  cabinet  of  a 
collector.  If  buried  in  sand  it  is  almost  sure  to  Ixi  destroyed  by  tho 
percolation  of  water,  and  all  trace  of  it  removed ;  and  m  uu^-  cw^^  \V. 

VOL.    IV.  ^ 
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haa  to  slftutl  its  clumcc  of  being  obliterated  by  boat,  or  wasted  RWiqr 

As  all  sedimentary  strata  are  deposited  from  water,  it  follows  that 
for  every  cnbie  yaiil  deposited  ft  cubic  yard  must  be  denuded  from 
some  otbcr  place ;  and  as  the  acdimentary  rocks  aro  much  mora  com- 
mon at  ttic  surface,  aud  generally  softer  than  the  igneous  ones,  the 
burden  of  supplying  the  sediment  falls  chiefly  on  them.  We  ma^ 
tliei-eforo  feel  sure  that  daring  anyone  period  nearly  as  many  fossih- 
ferous  strata  are  obliterated  as  aro  formed.  In  fact  the  power  of 
di'nudtition  is  so  great,  that  Mr.  Darwin  and  many  otber  geologists 
tliink  that  ouly  deposits  formed  during  periods  of  aabsidence  are  tbidc 
cnoDgh  to  resist  ita  foico,  so  that  many  species,  and  oven  genera,  that 
had  but  a  limited  range  may  have  been  swept  away,  and  all  record 
of  tlieir  existence  destroyed. 

This  denudation  added  to  the  periods  of  repose  will  make  the 
intei-vals  between  strata  represent  collectively  far  more  time  than  the 
strata  themselves,  and  wo  nave  many  proofs  that  this  is  tmo  in  tho 
nnmerons  foreign  strata  that  are  intermediate  in  age  to  some  of  onre, 
ill  m.coiiformability  of  Btratitication,"  and  in  tho  abrupt  change  in 
the  organic  remains  of  consecative  formations. 

Three-fourths  of  the  globe  are  covered  with  water,  therefore  three- 
fourths  of  the  stiata  that  remain  arc  hidden  from  us ;  and  the  other 
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seen  that  a  thick  fossiliferons  formation  can  only  be  accnmn- 
lated  during  a  period  of  subsidence  ;  and  to  keep  the  depth 
approximately  the  same,  which  is  necessary  in  order  to  enable  the 
same  species  to  Uve  on  the  same  space,  the  supply  of  sediment  must 
nearly  have  counterbalanced  the  amount  of  subsidence.  But  this 
same  movement  of  subsidence  will  often  tend  to  sink  the  area  whence 
the  sediment  is  derived,  and  thus  diminish  the  supply  whilst  the  down- 
ward movement  continues.  In  fact,  this  nearly  balancing  between 
the  supply  of  sediment  and  the  amount  of  subsidence  is  probably  a 
rare  contingency ;  for  it  has  been  observed  by  more  than  one  palaB- 
ontologist  that  very  thick  deposits  are  usually  barren  of  organic 
remains,  except  near  their  upper  or  lower  limits"* 

We  cannot,  therefore,  ever  expect  to  fill  up  the  gaps  between  dif- 
ferent species  and  genera ;  still,  in  point  of  fact,  there  is  nothing  like 
"  an  entire  absence  of  intermediate  forms."  All  the  fossils  yet  found 
are  intermediate ;  and  more  than  this,  the  older  a  form  is  the  more 
it  nsnally  differs  from  living  forms,  and  the  more  general  is  its  struc- 
ture. TrOobites,  for  instance,  arc  more  like  the  larvae  of  living 
crustaceans  than  like  the  crustaceans  themselves.  "  Owen  has  shown 
that  the  more  generalized  structure  is,  in  a  very  significant  degree,  a 
characteristic  of  many  extinct,  as  compared  with  recent,  animals  ;"t 
and  jVlr.  Woodward  remarks  "  that  the  last  developed  groups  are 
the  most  typical  or  characteristic  of  their  class."  J 

Next,  with  regard  to  the  second  part  of  the  geological  argument,  I 
think  that,  remembering  the  imperfection  of  the  geological  record, 
it  is  very  rash  to  affirm  that "  because  certain  genera  or  families  are  not 
found  beneath  a  certain  stage,  therefore  they  did  not  exist  before  that 
stage,"  an  argument  that  is  being  disproved  almost  every  month. 
The  progenitors  of  these  genera  may  have  lived  long  l)efore,  during 
the  intervals  that  exist  between  the  different  strata,  and  were  most 
likely  developed  during  a  period  of  elevation,  and  consequently  when 
no  record  was  kept  of  the  event ;  but  when  the  land  became  stationary 
and  the  conditions  of  life  more  fixed  they  would  multiply  rapidly, 
without  much  change,  and  spread  far  ancl  wide :  when  a  pcHod  of 
subsidence  came  their  remains  would  be  buried,  perhaps  in  large 
quantities  throughout  the  whole  of  the  area  over  which  they  had 
spread.  Mr.  Darwin  has  also  remarked  "  that  it  might  require  a 
long  succession  of  ages  to  adapt  an  organism  to  some  new  and  pecu- 
liar line  of  life,  for  instance  to  fly  through  the  air ;  but  when  this  had 
been  effected,  and  a  few  species  had  thus  acquired  a  great  advantage 
over  other  organisms,  a  comparatively  short  time  would  be  necessary 
to  produce  many  divergent  forms,  which  would  be  able  to  spread 
rapidly  and  widely  throughout  the  world. "§ 

It  was  shown  long  ago  that  difierent  fossils  came  from  difTercnt 
formations ;  and  now,  acting  on  this,  if  forms  differ  ever  so  little,  or 

•  "  On  tlic  Orip^in  of  Species,'*  p.  295. 

t  Edinburgh  Rovicw,  April,  1860,  p.  507. 

t  "Recent  and  FcBsil  Shells,"  p.  417.     See  also  p.  119. 

§  "On  tho  Origin  of  Species,"  p.  303. 


3  long  as  tlipy  come  from  dif- 
mc  paliL-ontologists  as  separate 


even  if  tlicy  arc  positively  identical, 
tiToiit  formations  f  liuy  arc  classed  by  s 
Bpucios. 

Jtigration  too,  must  hflvc  plajoil  a  very  importiint  part  in  the 
Buddcn  appearance  of  fljiecios.  And  with  regard  to  the  first  appeor- 
anci?  of  life,  if  even  any  of  the  remains  of  the  oldest  fossil iferotut 
fci'mation  should  still  exist  in  that  tgnarter  of  the  globe  which  we  can 
iilone  examine,  it  seems  lo  me,  when  I  think  of  the  veiy  small  extent 
of  countiy  that  hofl  been  jreologicuUy  cjcplored,  extremely  rash  to 
infur  that  we  have  alreaily  fbnnd  them. 

When  ne  take  nil  these  things  into  consideration  wc  can,  I  think, 
easily  ncconnt  for  groups  ot  s])ccies  coming  apparently  into  Iho 
world  lit  oiifo ;  and  tliat  owing  to  the  extreme  imperfection  of  the 
geological  rcciii\l,  we  cannot  ever  expect  to  tind  all  or  most  of  the 
ccmnecting  links  lx?twcen  sjwcies,  or  even  feel  siir]>rised  at  their  being 
absent.  [  tlierefnrc  sue  no  reason  for  disbelieving  the  theoiy  on 
geological  groundH ;  on  the  contrary,  as  wc  tind  that  all  the  fossils 
yet  bronght  to  light  'irf  intermediate  to  living  forma,  thoy  seem  to 
ray  mind  strong  arguments  in  its  favonr. 

I  huvc,  then,  taken  for  gi-aiitcd  that  species  vai^-,  and  liave  iJiown 
that  not  only  lins  no  limit  lieen  put  as  yet  to  that  variation,  bat  that 
the  weight  of  the  evidi'iice  is  in  favonr  of  its  exttnuioii. 
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(Oeol  vol  IT.,  jp.  102  ;  Ibid.,  p,  UOJ 

Sir, — ^Before  I  trouble  you  with  a  few  remarks  in  elucidation  of  the 
apparent  difference  between  the  views  of  Mr.  Lightbody  and  my  own, 
permit  me  to  express  the  pleasure  I  feel  at  seeing  his  name  so  promi- 
nently in  your  columns.  No  man  has  studied  with  such  untiring 
zeal  the  range  and  sequence  of  those  interesting  deposits  which  make 
up  the  Ludlow  promontory ;  and  I  am  glad  to  find  that  my  own 
investigations,  carried  on  independently  of  his,  and  at  a  distance 
from  the  field  of  work,  have  provoked  so  slight  a  bill  of  exceptions, 
and  a  few  interesting  notes,  which  I  am  sure  every  reader  of  **  The 
Geologist*'  would  be  glad  to  see  continued. 

The  head  and  front  of  my  offending,  as  I  learn  it  from  my  friend's 
comments  is  this  :  —  I  have  called  the  "  Passage-beds  "  Lower 
Tilestones ;  and  out  of  this  some  confusion  has  arisen  in  minds 
which  associate  the  word  "  tilestones,"  upper  or  lower,  with  those 
originally  so-called,  but  known  by  Sir  Roderick  Murchison  now  as 
the  Downton-beds.  To  make  the  position  of  Mr.  Lightbody  and 
myself  quite  clear  to  your  readers,  I  will  refer  them  to  my  section  on 
p.  104.  They  will  see  that  ahore  the  "  Downton  Sandstones"  lies  a 
zone  which  I  have  called  "  Lower  Tilestones,"  and  which  is  maiked 
out  by  the  number  and  variety  of  its  lish-fossils.  These  beds  are  the 
"  Passage-shales"  of  !Murchison,  which  have  been  so  industriously 
worked  in  their  exposures  in  the  Ludlow  district  (the  cliief  of  which 
are  in  the  railway  cutting  near  the  station,  and  at  the  Tin  Mill,  about 
a  mile  distant)  by  my  valued  friend,  Lightbody. 

But  now  folio weth  my  reason  for  not,  in  my  humble  sketch  of 
ancient  ichthyic  life,  retaining  a  name  which  has  such  high  sanction. 
I  rejected  the  term  because  it  appeared  to  me  to  have  less  value  as 
a  designation  for  a  special  zone  of  deposit  than  the  one  I  employed. 
The  horizon  of  a  "Passage-bed"  must  necessarily,  from  the  character 
of  the  powers  employed  to  deposit  it,  be  a  shifting  one.  True,  that 
no  name  or  term  of  designation  we  can  apply  to  any  rock,  or  zone  of 
deposit,  will  be  cosmopolitan  in  it«  value ;  but  "  Passage-beds"  so 
called,  have  more  troublesome  equivalents  than  deposits  nearer  to  the 
centre  of  a  system,  and  in  any  endeavour  to  sketch  out  the  range  of 
life-remains,  the  term  seemed  to  me  peculiarly  ina])propriate.  Upon 
this  view  of  the  case,  I  included  tdl  the  beds  beneath  the  "  Upper 
Tilestones"  of  Trimpley — and  as  I  still  think  of  the  Downton  Hall 
drive  quarry — under  one  name,  as  Lower  Tilestones,  representing 
them  as  resting  upon  the  Downton  series  of  sandy  and  "  tilcy"  rocks. 
One  good  characteristic  of  the  "Upper  Tilestones"  is  their  j)osFession 
of  an  intercalated  plant-bed,  with  good  evidences  of  terrestrial  vege- 
tation. This,  it  must  be  remembered,  is  quite  a  distinct  t\i\T\^  iYO\xv 
the  Downion  plant-bed,  which  contains  the  earliest  laiid-\AaYiVvi.   TW 
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"  iieufral  groiiiid  between  the  Downton  and  the  (Upper)  TOeatonet" 
wonli]  have  been  clearly  understood,  had  I  introduced  the  bracketed 

As  regards  the  littoral  evidence  given  by  star-fishes,  it  certainly  is 
not  so  strong  as  it  was  prior  to  the  discovery  of  certain  forms  in  the 
dcep-aea  ;  hut  tlie  wholo  facies  of  the  life- remains  Irom  the  Loiter 
Lndlon'  beds  is  indicative  of  a  shallow  sea-zone.  The  Pterygotu* 
with  its  great  suceulcut  body,  whoso  remains  are  met  with  sboTe  twd 
below  the  Starfish-bed,  eonld  not  have  been  a  deep-sea  creature : 
and  other,  but  smaller,  shrimp-iike  forms  are  metwithasaociated  with 
Biyozoans,  and  what  appear  to  mc  to  be  Irve  Fnci. 

These  are  matters  of  much  interest ;  and  I  am  pleased  to  find  that 
the  torch  of  search  1  have  kindled  in  the  pages  of  "  The  Geomwibt," 
to  exploro  the  dim  haunts  of  Cephalaspis,  and  his  kinsman  Ptera^is, 
is  not  likely  to  bo  soon  put  out.  Chiefly  will  it  be  kept  alight  bj 
contribution  a  from  men,  like  my  friend  Lightbody,  who  are  familiar 
alike  with  the  creatures  themselves  aud  the  far-off  kingdoms  they 
inhabited. — [  am,  Sir,  yours  very  truly,  Geokge  E.  Boberts. 
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the  presence  of  two  species  of  this  genos  in  oolitic  strata,  although  in 
both  instances  they  haye  become  very  degenerate  in  size.  No  larger 
specimens  of  the  genus  have  yet  been  found  in  the  same  beds  to 
which  these  diminutive  shells  can  be  referred. 

Terebraiida  (?)  mmtUa,     Moore.     PI.  ii.,  figs.  21,  22. 

Shell  very  small,  smooth,  ineqaivalve,  longitudinally  oval,  with 
large  triangular  deltidium ;  valves  equally  convex ;  hinge-lino 
straight.  The  dorsal  valve  is  usually  square,  and  its  inner  side  pos- 
sesses a  broad  flattened  septum,  nearly  the  length  of  the  shell,  and 
dividing  it  into  two  equal  portions. 

OhJi. — I  have  baen  unable  to  determine  the  form  of  the  loop  of 
this  shell ;  and  until  this  has  been  seen  it  will  be  doubtful  whether  it 
be  a  true  Terebratula.  Should  it  be  such,  it  will  be  the  smallest 
known  species  with  which  we  are  acquainted.  It  is  from  the  coral- 
line bed  of  Hampton  Cliffs,  Bath.  It  differs  entirely  from  any  other 
Terebratula  found  in  the  Great  Oolife ;  and  although  so  small,  appears 
to  present  the  characters  of  an  adult  shell. 

RhyncJuj)U}U<i  (?)  corotiata,     Moore.     PI.  ii.,  figs.  23 — *J5. 

Shell  small,  smooth,  rounded  ;  ventral  valve  rather  convex  ;  dorsal 
more  flattened,  and  with  a  slight  sinus ;  beak  produced,  with  a  large 
triangular  deltidium,  bordered  by  a  narrow  area,  from  which  spring 
two  raised  lateral  ear-like  processes,  which  agfiin  fold  over  upon  the 
area.  Under  the  above  the  valve  possesses  strongly  marked  binge- 
teeth. 

The  shell  is  from  the  Upper  Lias  of  Ilminster,  whence  I  have 
nine  examples.  The  lateral  ear-like  expansions  give  to  it  a  very 
peculiar  appearance.  With  some  little  doubt  it  is  referred  to  Rhyn- 
chonella^  though  the  shell-structure  appears  to  agree  most  with  that 
genus. 


In  addition  to  the  foregoing  new  species,  the  observations  recorded 
in  this  paper  show  that  the  vertical  range  of  other  previously 
known  Brachiopoda  has  been  extended  beyond  the  zones  to  which 
they  wore  supposed  to  be  confined.  My  friend  Mr.  Davidson,  to 
whose  kind  hints  I  have  always  been  indebted  in  my  study  of  the 
Brachiopoda,  has  shown  the  continuity  of  some  species  in  the 
Carboniferous  and  Permian  eras ;  a  fact  which  has  since  been 
more  fully  noticed  by  Mr.  J.  W.  Kirby,  in  the  Quarterly  Journal  of 
the  Geological  Society  for  November  last,  and  in  the  same  number 
may  be  found  the  interesting  conclusions  arrived  at  by  Messrs.  Jones 
and  Parker  bearing  on  this  point,  and  having  reference  to  the 
extraordinary  range  of  some  of  the  Foraminifera. 

The  range  of  specific  forms  is  a  question  to  which  the  attention  of 
pakeontologists  should  be  especially  directed. 
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The  following  table  gives  a  list  of  now  genera  nod  species  I  hare 
witlkiii  a  few  jears  been  Buccee^ful  in  adding  to  BritiBh  Brachiopoda, 
all  of  which  are  from  the  Beoomlary  beds  of  Someractohire,  except 
tlio  Thceuli'itm  ornalaiit  and  T.  pi/ijnuBuni,  wliich  arc  &om  Wiltahire. 


TABULAR  VIEW  OF  ADDITIOKS  TO  BBITISH  SECONDARY  BBACDI- 
OPODA  DISGOTEBED  BY  THE  AtJTHOll,  WITH  THEIB  STBATIGBA- 
PlIICAL  DISTIUBUTION. 
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TABDLAB  TIBW  OF  ADDITIOKa  TO  BEITISH  SBCONDABT  BEACHI- 
OPODA  DISCOVXBED  BT  THB  AITTHOB,  WITH  THEIB  STBATIGEA- 
PHICAL  DISTRIBimOH,  (CviUinnt^) 
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EXPLANATION  OF  PLATE  U. 

f%.   1.  T'hicWCTim  onmtum,  Moore.     Eiteriorof  perfbct  Bliell«nUuxod. 

2. .     Interior  of  ventrsl  valTe,  showing  raised  oral  pro- 

OBsaes  and  «eptnm. 

S, .    Interior  of  Bmall  valTe,  much  enJivged,  showing 

the  serrated  septmu  and  the  delicate  loop  for  the  sappcnt  of  (he 
branchial  meinbiane. 
Fig.  4.  TheeOeum  pygmarumy  Mooro.    Perfect  shell  mnoh  enlarged. 

5. —  ■ ,    Interior  of  ventral  valve. 

6. .    Interior  of  dorsal  valve,         ditto. 

7. — ■.    Profile  of  perfect  shell. 

8.  Crania  eanalii,  Mo<n«.    Exterior  of  upper  valve  somewhat  enlarged. 

8, .    Young  Bhell  before  poasesBing  Bpinoee  eiptuisionB. 

10. .    Enlai^ed  resUirntion  of  interior  of  valve,  showing  the 

mascnlar  impressions  and  the  grooved  form  of  the  spines. 
IL  Crania  Sannderrii,  Uoore.     Eit«rior  of  shell. 

12. .    Interior  of  valve,  giving  the  position  and  form  of  the 

moacalar  impreasions, 
13.    Cramia  Pontortii  (?),  Eng.  Deslongchunps.    Exterior  of  valve. 

li, ,    Interior  of  ditto. 

15.  DiMdna  Dandrientitt  Moore.    EnlEirged  exterior  of  shell. 

18,  orWcularM,  Moore.    Exterior  of  valve  enlarged. 

17. .    Interior  of  ditto. 

IS, ,    Blod^  with  speoinieDa  of  lukkonl  size. 
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}9.  Spirifera  toinhna,  Mooro.     Perfect  enlarged  Biteiicir. 

20. .     Bitorinr  of  the  vontil  T«lve. 

21.  TerebnUulti  (?)  oiimifa,  Moore.     I'eHect  Bhel],  enlaigod  axterii 

22. .     Interior  of  dorsal  VBlvB. 

23.  lihijnclmnella,  (?)  cnmiiata,  Moore.     Enlarged  danal  aspect. 

2  t. .    Inljjrior,  Bhowing  ventral  aspuct. 

25. .    Exterior  of  vonbnl  valve. 


FOREIGN    CORRESPONDENCE. 
LK)tar  rclationi  nf  Earlhquaket. 

M.  A.  Perbet,  in  a  paper  read  before  the  Frencli  Academy  on  the  trc- 
ciaeTioj' of  earthquakes  during  thula,tterhalf  of  the  18th  century — reh*- 
tively  to  theageof  the  moou.andof  the  frequency  of  the  phenomenon  at 
the  time  of  tlic  moon  crosRing  thu  meridian — famishes  a  serieB  of  facts 
-worthy  of  the  highest  consideration.  Referring  to  his  preTioua  labours 
on  this  subject,  ho  points  ont  that,  in  the  present  paper,  in  contmdif- 
tiiiction  to  his  former  metliod,  if  an  cartliquake  has  taken  place  on  the 
e  Innar  day,  in  different  parts  of  the  earth  without  the  intermediate 
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applicable  to  a  whole  centniy.  But  this  law,  true  for  a  century  and 
a  half  ocntuiy,  will  it  hold  good  for  a  quarter,  or  say  a  tenth,  of  a 
centuirP 

"  I  have  divided  the  latter  half  of  the  eighteenth  century  icto  two 
portions  of  twenty-five  years  each ;  and  calculations  similar  to  the 
above  have  led  to  similar  results :  so  also  for  ten-yearly  periods.  I 
have  also  divided  it  into  ten  periods  of  ^ve  years :  the  numbers  not 
being  g^at  in  this  case,  the  irregular  and  perturbating  causes  it 
might  be  easily  imag^ed  would  regain  their  sway,  and  mask  the 
differential  action  of  a  continuous  influence.  Nevertheless,  in  eight  of 
these  ten  periods  the  prepondercnce  is  with  the  syzygies. 

These  results,  however,  of  which  the  concordance  is  very  striking 
and  demonstrative  of  an  influence  connected  with  the  movement  of 
the  moon  in  its  orbit,  are  not  the  only  ones  to  bo  mentioned.  M. 
Perrej  has  found  that  the  numbers  of  times  the  days  of  perigee  and 
aposee  with  the  two  days  preceeding  and  following  have  been 
marked  by  shocks  of  earthquake,  arc  as  follows  : — 

Days  of  shock. 

Perigee    526 

Apogee    465 

Excess  at  perigee   60 

Or,  counting  only  the  day  before  and  after  : — 

Perigee    313 

Apogee    278 

Excess  at  perigee   35 

M.  Perrey  concludes  by  referring  to  journals  kept  at  Montelcone, 
Messina,  Calanzaro,  and  Scilla,  at  which  places  in  every  instance,  the 
shocks  felt  with  the  moon  on  tlio  meridian  exceed  those  felt  at  other 
times. 

This  paper  was  followed  by  one  by  M.  Gentili,  "  On  the  cause 
assigned  to  Earthquakes,  founded  on  observations  made  at  diflbrcnt 
times  at  the  summit  of  the  Soufriere,  a  volcanic  mountain  in  Guada- 
loup.? 

CapiUanj  InJUtrcUion  of  Water  in  Bock'sirata. 

This  journal  was  the  first  to  call  attention  in  this  country  to  the 
important  researches  of  M.  Daubree  on  the  metamorphism  and 
chemical  conditions  of  rocks. 

Another  contribution  to  our  science,  under  the  title  of  "  Experi- 
ments on  the  possibility  of  a  capillary  infiltration  through  |>orous 
materials,  in  spite  of  a  strong  counter- pi*cssure  of  va]X)ur,"  has  been 
recently  presented  to  the  Academic  des  Sciences,  by  this  eminent 
experimental  i  st. 

"Every  day,"  he  says,   "in  the  great  phenomena  v;V\\eV\  ixivi^;.^ 
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niauifost  to  OB  the  internal  actiTtty  of  onr  globe,  Immense  bodies  of 
water,  in  the  form  of  vapour,  are  disengaged. 

"  Ono  natarally  asks  if  the  snpply  of  this  water  is  not  kept  np 
partially,  at  least,  from  tho  surface,  and,  if  bo,  by  what  maana  F 

"  It  is  difficult  to  imagine  this  supply  produced  by  a  free  circnts- 
tioi) ;  for  the  way  open  to  tlie  deHceuding  water  would  form  a  meons 
of  escape  which  would  naturally  offer  itself  to  the  ascending  vapour. 
Xow  the  immense  presaure  of  this  vapour  in  tho  Yolcanic  districts — 
a  pressure  great  enough  to  force  columns  of  lava,  about  three  times 
denser  than  water,  to  vast  heights  above  tho  sea-level — pmvea  that 
(hcao  safety-valves  do  not  esiet. 

"  I  have  therefore  been  led  to  examine  whether  the  water  cannot 
penetrate  into  these  deep  and  hot  reservoirs,  not  by  fissures  as  pre- 
vioasly  im^ned,  but  in  virtue  of  the  porosity  and  capillarity  of  the 
intervening  beds." 

M.  Daubrfe  then  refers  to  the  oxpcrimonts  carried  on  by  M.  Jamin, 
showing  the  influence  of  capillary  attraction  in  changing  the  condi- 
tions of  equilibriuo)  lietwecu  different  pressures  by  means  ofacolnmn 
of  liquid,  and  points  out  that  the  geological  problem  requires  a 
variation  in  the  temperature  not  inti'oduced  by  M.  Jamin, — in  fact 
lliu  liquid  in  one  part  of  the  coimecting  column  must  be  reduced  to  a 
stato  of  vapour,  in  which,  porhops,  it  will  be  governed  by  difiercni 
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pbenomena  generally  attributed  to  the  generation  of  vapour  in  the 
interior  of  the  globe,  as,  for  instance,  earthquakes,  the  formation  of 
hot  sprinffs,  the  filling  up  of  metalliferous  veins,  as  also  the  various 
cases  of  tioe  metamorphism  of  rocks. 

"  Without  excluding  the  original  water,  which,element  like,  is  gene- 
rally supposed  to  be  moorporated  with  the  interior  melted  masses — 
do  not  these  experiments  show  that  the  infiltrations  descending 
from  the  surface  act  in  such  a  manner  that  the  interior  regions  are 
continually  being  replenished  and  exhausted ;  the  replenishment 
being  effected  in  a  way  the  most  simple,  though  vastly  difierent  from 
the  ffvphon  and  ordinary  sources  of  supply. 

**  Thus  a  phenomenon,  slow,  continuous,  and  regpilar,  becomes  the 
cause  of  sudden  and  violent  manifestations  comparable  to  explosions 
and  losaes  of  equilibrium." 

Note  on  the  New  Mineral  Foumelite. 

III.  Ch.  Mene,  in  order  to  establish  the  chemical  formula  of  the 
mineral  found  by  him  near  Bcanjeu  (Rhone),  has  made  several 
analyses  of  specimens  of  different  densities  furnished  him  by  the 
proprietor  of  the  mines :  the  results  fully  confirm  those  previously 
arrived  at  in  September  last. 

The  average  percentage  of  the  components — leaving  the  quartz  out 
of  the  question — is  as  follows : 

Copper   320 

Lead   12*0 

Sulphur 230 

Iron    30 

Arsenic  8"0 

Antimony  220 

100-0 
Whence  the  following  symbol  is  derived : — 

3Cu«  S  -r  3Sb9  &  +  Pb  S.  +  Fc.  Ar. 


Chemical  Characters  of  Comhiisiihle  Minerals, 

M.  E.  Fremy,  who  for  a  long  time  has  been  carrying  oi\  chemical 
investigations  on  the  tissues  of  vegetables,  has  laid  before  the  Academy 
of  Sciences  of  Paris  the  results  of  his  recent  researches  "  On  the 
Chemical  Character  of  Combustible  Minerals,'*  in  which  he  has  also 
sought  to  inquire  if  the  substances  which  compose  them  present  any 
analogy  with  those  which  form  the  unaltered  tissue  of  plants. 

Admitting  with  other  geologists  that  peat,  lignite,  coal,  and  an- 
thracite have  been  formed  under  different  circumstances^  and  beloTi^ 
to  rocks  of  veiy  diiferent  ages,  he  has  endeavoured  to  trwiG  m  >i3tvft^^ 
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varieties  of  combuBiiblcs,  tlio  degree  of  alteration  of  (be  organic 

The  ntadf  of  the  peat  has  presented  realty  no  new  fact.  Besides 
the  uiialtci-ed  elementary  organs  which  are  met  with  in  anoh  greatt 
quantities  in  tlio  fibrons  peat,  he  has  found  according  to  the  state 
of  alteration  of  the  combustible,  vai'iable  proportions  of  those  brown 
compounds — neutral  or  acid,  azotizcd  or  non-azotized— which  are 
desiffnated  under  tlic  general  title  of  uhiiic  compowuJs. 

Tlic  presence  of  tliose  bodies,  which  have  been  already  abndied  by 
1^1.  Payen,  nevertheU'ss  goi's  to  establish  n  very  clear  diatinctiaa 
between  the  peats  and  the  unaltered  organic  tiasoea.  The  chemical 
examination  of  the  lignites  offera  more  iiiturest. 

In  these  i-cscarclics  distinction  has  been  made  between  the  lignitei 
presenting  still  some  woody  strncture,  and  those  which  offer 
the  nnpect  and  compactness  of  coal.  The  first  constitnte  the  xyloid 
lignite  or  fossil  wood :  the  second  fomi  the  compact  or  perfect  lignite. 

In  respect  to  chemical  characters,  all  the  varieties  of  lignite  may  be 
placed  in  one  or  other  of  these  classes. 

Although  the  xyloid  lignite  may  sometimes  have  the  tenacity  and 
the  apijcarance  of  ordinary  wood,  he  has  recognized  that  in  that 
conibuslible  tlie  woody  tissue  has  experienced  a  groat  modiiication. 

't   i-oduciblo  to  a  fine  jjowiIit   by    trituration:   niul   sui>iiii(ti'd    to 
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After  havine  determined  the  chemical  characters  of  zyloid  lignite, 
it  was  interesting  to  ingniro  if  the  compact  lignite — which  presented 
no  longer  the  textnre  of  the  woody  tissues,  which  is  black  and  shining 
Hke  ooskl,  and  which  often  offers  such  analogies  with  this  latter 
sabstanoe  as  to  put  at  fault  the  most  experienced  engineers — would 
preserve  the  chemical  character  of  the  zyloid  lignite,  or  would  ally 
itself  with  the  coals. 

In  a  geological  point  of  view  this  comparative  study  of  the  zyloid 
lignite,  compact  lignite,  and  coal  appears  to  possess  a  great  impor- 
tance. If  there  r^ly  existed  a  certain  affinity  between  the  state  of 
alten^on  of  the  combustible  minerals,  and  the  age  of  the  rocks  con- 
taining them,  one  comprehends  it  would  be  of  interest  to  geology  to 
possess  a  chemical  character — independently  of  those  pointed  out  by 
M.  Cordier — ^which  would  permit  the  ezact  appreciation  of  the  degree 
of  modification  of  the  organic  bodv,  and  the  determination  of  the  ago  of 
a  rock  by  the  state  of  alteration  of  the  combustable  mineral  found  in  it. 

M.  Fremy  has  applied  himself,  then,  to  find  a  series  of  chemical 
reactions  acting  differently  on  the  combustible  minerals,  and  per- 
mitting him  to  arrange  the  series  of  their  varieties  according  to  their 
degrees  of  alteration,  and  the  chemical  characters  they  would  thus 
present.  The  reagents  he  employed  were  potash,  the  hypochlorites, 
sulphuric  acid,  and  nitric  acid. 

Having  pointed  out  the  difference  between  woody  tissue  and  xyloid 
lignite,  he  goes  on  to  show  in  what  this  latter  differs  from  compact 
lignite,  which  having  lost  all  trace  of  its  original  organization  is  only 
liable  to  be  mistaken  for  certain  Varieties  of  coal. 

The  manner  of  burning,  the  reaction  of  the  volatile  products  of 
combustion  upon  litmus,  and  the  colour  of  the  ashes  form  in  them- 
selves well-known  distinctive  characters,  which  chemical  reagents 
enable  ns  to  judge  of  with  the  greatest  exactness. 

When,  therefore,  a  compact  hgnite  is  submitted  to  the  action  of 
strong  potash  the  solution  sometimes  turns  brown,  and  a  small 
quantity  of  ulmic  acid  is  held  in  solution ;  but  generally  this  is  not 
the  case,  which  fact  immediately  establishes  a  distinction  between 
compact  and  zyloid  lignite. 

M.  Fremy  is  of  opinion  that  the  lignites  which  resists  the  action  of 
potash  are  those  nearest  the  coal-measures. 

The  compact  lignites,  which  in  their  brilliancy  and  blackness 
resemble  coal,  aie  entirely  dissolved  in  the  alkaline  hypochlorites, 
and  are  immediately  acted  upon  by  nitric  acid,  producing  the  yellow 
rosin  before  mentioned. 

These  characters,  then,  render  it  easy  to  distinguish  between  lignite 
and  coal,  as  this  latter  mineral  is  not  dissolved  by  the  hypochlorites, 
and  is  only  slowly  acted  upon  by  nitric  acid.  On  the  former  of  these 
tests  M.  Fremy  lays  great  stress. 

Coal  and  anthracite,  although  resisting  alkaline  solutions  and 
hypochlorites,  dissolve  readily  and  completely  in  a  mixture  of  con- 
centrated sulphuric  and  nitric  acids :  the  liquid  becoming  ot  \i  ^\fikxV. 
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brown  colonr,  and  holding  in  eolntion  an  alnuc  compound,  which  is 
eoflily  deposited  by  the  addition  of  water. 

M.  Freray  Btat«e,  parenthetically,  that  in  connectioii  with  this  sub- 
ject ho  has  exposed  woody  tissnc  to  a  temperatore  of  two  hnndred 
degrees  (Cen.),  for  eeveral  daj-s,  and  has  noticed  several  modifications 
Bnccessively  take  place,  prodncing  anbstanoea  qaite  comparable  to 
those  found  in  the  lignites — the  firet  changes  resembling  the  xyloid ; 
the  tatter  the  compact  lignites — resisting  the  alkalis,  and  yielding 
readily  to  tho  hypochlorites. 

M.  Frcmy  then  snras  up  the  results  of  his  obserratioii  as  follows  : 

1.  The  chemical  characters  of  the  combustible  minerals  BDlgected 
to  the  reagents  pointed  oat  are  effaced  by  ago ;  and  the  organic 
matter  resembles  graphite  the  more  as  tho  rock  from  which  it  is 
taken  is  older.  An  exception,  however,  must  be  made  in  the  altered 
rocks.  This  result  is  entirely  in  accordance  with  the  obeervations 
of  the  celebrated  Bcgnault  npon  tho  subject. 

2.  The  first  degree  of  alteration  of  woody  tissne,  represented 
by  peat,  is  characterized  by  the  presence  of  nlmic  acid,  and  also 
woody  fibres  and  the  cells  of  the  mcdullaiy  rays,  which  can  be 
pufitiod  and  extracted  in  great  quantity  by  means  of  azotic  acid  and 
tho  hypochlorites. 

ind  degree  of  niodilication  corresponds  to  fossil  wood  cii 
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PalcBontologiccd  Researches  in  Oreece. 

From  a  commimication  on  the  researches  in  Greece,  by  M.  Albert 
Gaadry,  we  extract  the  following  interesting  remarks : — 

M.  Ghiudiy  states  that  in  superintending  the  excavations  which 
the  Academy  had  placed  nnder  his  care,  he  was  struck  not  only  with 
the  8126  of  many  of  the  quadrupeds  disinterred  at  Pikerimi,  but  also 
with  the  numbers  of  the  different  animals  which  were  found  together. 
There  were  nxmierous  remains  of  antilopes.  The  bones  collected  by 
him  in  1855  and  in  1860  attest  the  presence  of  more  than  a  hundred 
and  fifty  of  these  ruminants.  It  is  probable  that  formerly  some  of 
these  species  lived  together  in  large  herds,  as  in  our  own  time.  All 
the  zoolog^ts  who  have  lately  given  themselves  to  the  study  of  the 
antil6pes  have  agreed  to  divide  them  into  several  genera.  Mr.  Ghray, 
in  his  catalogue  of  the  Mammals  in  the  British  Museum,  admits  nearly 
thirtj-seven  genera  derived  from  the  old  genus  "  Antilope."  Most 
of  the  fossil  lands  found  in  Greece  cannot  be  classed  in  any  one  of 
these  divisions ;  and  to  conform  to  the  modern  nomenclature  should 
be  arranged  in  new  groups.  Nevertheless,  to  these  groups  M.  Gaudry 
only  gives  the  title  of  sub-genera;  for  antilopes  form  a  tribe  in 
which,  with  few  exceptions,  it  is  difficult  to  determine  true  genera — 
that  is  to  say,  groups  which  separate  themselves  one  ftx)m  the  other 
by  an  ensemble  of  special  characters.  M.  Gaudry  exhibited  a  series 
of  skulls  of  antilopes  which  he  found  at  Pikerimi.  One  of  them 
presenting  a  strange  appearance,  its  horns  being  raised  upon  the 
front  part  which  forms  the  protection  of  the  orbits,  the  region  situated 
behind  the  horns  being  very  long  and  narrow,  and  the  occipital  crest 
ycry  straight. 

The  animal  to  which  such  a  skull  belonged  cannot  be  included  in 
any  of  the  sub-genera  of  antilopes  known  at  present.  M.  Gaudry 
proposes  to  call  it  PalcBotragus  Banenii.  After  having  given  the 
measures  of  the  skuU,  he  goes  on  to  say  "  Seen  from  behind  the 
fossil  Reminds  us  of  the  skull  of  a  horse,  by  its  very  straight  occiput 
rising  in  the  centre  ;  but  in  all  the  other  characteristics  it  differs  from 
it :  it  is  a  true  Buminant.  By  the  lengthened  and  rectangular  form 
of  that  part  of  the  skull  which  extends  behind  the  orbits,  the  Palaso- 
tragos  resembles  the  Helladotherium ;  but  it  differs  from  it  by  its 
non-sloping  occiput,  by  having  horns,  and  the  molars  being  more 
furrowed.  The  discovery  of  this  gigantic  Ruminant  has  been  already 
annoonoed  to  the  academy. 

The  lengthening  of  the  posterior  part  of  the  skull,  the  molars 
marked  with  deep  furrows,  and  the  want  of  the  lacrymal  cavity, 
admit  of  some  af&nity  between  the  Greek  fossil  and  the  giraffe,  did 
not  the  position  and  form  of  the  horns  establish  a  distinction  between 
them.  By  its  rather  confined  face,  deprived  of  the  lachrymal  cavity, 
the  FalflBotragus  resembles  the  goat ;  but  differs  from  it  in  the  form 
of  the  teeth  and  the  posterior  part  of  the  skull.  The  spreading  of  its 
horns,  and  their  implantation  in  the  orbits,  reminds  one  of  certain 

VOL.  IV.  z 
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kinds  of  stags,  eapecially  tlie  munljic,  difFering  from  them  in  the 
persisteiicy  of  its  homa.  Although  the  PaJeeotragos  is  very  large) 
there  are  others  fotmd  ia  Fikerimi  mach  larger." 

M.  Gaadiy  showed  two  skolls  which  proved  that  in  all  probability 
the  two  species  named  by  M.  Wagner  AntSope  gpe^ota,  and 
A.  Pcdlaeii  were  one  and  the  same. 

This  new  fossil  reminds  one,  by  its  form,  its  proportions,  and  the 
position  of  the  axes  of  the  horns,  of  the  enb-ganos  Damcdig  ot 
of  Hamilton  Smith,  and  even  more  of  the  enb-genna  Oryz  of  de 
Blainville,  in  which,  following  Ogilby's  example,  he  inclades  the 
snb-genns  Aigoccrus  of  Demarest,  now  called  Hippotragos;  bat 
it  differs  from  both  in  its  dental  system. 

M.  Gaudry  has  also  discovered  the  bones  of  an  antilope  taller 
than  any  of  those  of  which  the  skeletons  are  in  the  mnseom  at  Paris, 
even  inclnding  the  Oreoi  ca/nna :  he  proposes  to  name  this  PalcBoryr.. 
A  very  similar  skull,  though  mnch  ampler,  has  also  been  fonnd  by 
him.  Besides  the  difference  in  size,  the  horns  are  more  masBive  is 
proportion  to  the  size  of  the  head,  and  flatter.  This  species  he  has 
named  Palceoryx  parvidew. 

On  the  Substances  Worked  by  the  Primitive  Miahitanie  of  Oatd. 
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"  It  is  probable,"  lie  continnes, "  that  when  the  peoples  of  Asia  emi- 
grated westward  on  the  look  ont  for  fertile  countries,  still  retaining  their 
fondness  for  stones,  whether  as  a  cnstom,  a  religion,  or  a  sign,  we 
know  not,  they  established  themselves  naturally  in  the  valleys,  then 
deeper  than  at  the  present  time,  and  watered  by  rivers  which 
offered  them,  with  resources  of  all  kinds,  a  milder  temperature  than 
could  be  met  with  on  the  elevated  plains.  It  is  probable  that  often- 
times they  were  obhged  to  evacuate  their  habitations  in  consequence 
of  considerable  floods :  hence  the  confusion  of  the  remains  so  precipi- 
tately Abandoned ;  flints,  with  rolled  stones  of  every  kind,  and  real 
fossil-remains  washed  from  the  real  diluvium,  mixed  with  the  bones 
of  the  animals,  domestic  or  savage,  drowned  in  the  inundations." 

In  the  sand-pits  at  St.  Acheul,  near  Amiens,  hatchets  have  been 
found,  which,  though  coarsely  worked,  appear  to  belong  to  two  epochs ; 
some  formed  out  of  chesnut-brown — almost  yellow  flint,  and  with 
very  round  edges,  apparently  coming  from  a  long  way  off,  being 
much  water- worn  ;  the  others  in  bluish-black  fliat  with  white  spots, 
more  or  less  sharp,  with  very  flat  edges,  do  not  appear  to  have  been 
rolled  at  all.  The  angles  lq  these  last  are  as  sharp  as  when  they  left 
the  hand  of  the  workman ;  and  one  would  say  they  had  been  fashioned 
on  the  very  spot  in  which  they  are  found.  In  fact,  it  is  very  easy  to 
find  rolled  flints  from  which  precisely  similar  hatchets  could  be  made. 

M.  Robert  has  in  his  possession  the  largest  hatchet  found  in  this 
locality  ;  it  is  thirty  centimetres  long,  and  weighs  one  thousand  eight 
hundred  grammes,  and  has,  evidently  been  made  from  one  of  the 
cylindrical  flints  which  there  abound. 

Although  the  bed  in  which  these  celts  have  been  found  is  forty 
metres  above  the  level  of  the  Somme,  the  greatest  resemblance  exists 
between  it  and  those  at  Precy-sur-Oise,  and  near  the  Seine  at  Paris. 
Like  these  last  the  lower  strata  are  composed  of  rolled  stones,  which 
contain  in  their  cavities  white  sand  and  very  delicate  fresh-water 
shells  (principally  Lymnea),  which  would  inevitably  have  been 
reduced  to  fragments  in  a  strong  current.  The  upper  strata  consists 
of  a  thick  deposit  of  yellowish  sand. 

One  finds  also  at  St.  Acheul  boulders  of  sandstone,  which,  however, 
are  smaller  than  those  at  Precy  on  the  Oise,  which  in  their  turn  are 
smaller  than  those  of  the  Paris  basin.  In  fact,  the  size  of  these 
boulders  is  exactly  proportional  to  the  transporting  force,  whether  ice 
or  current. 

The  nature  of  these  worked  flints  may  throw  some  light  on  the 
localities  in  which  they  are  found,  where  all  other  means  fail  us. 

In  the  Commune  of  Gouvieux  (Oise)  there  is  an  abrupt  eminence, 
called  Toutvoyes,  where  exists  what  is  generally  supposed  to  be  a 
Roman  camp.  M.  Robert  attributes  it  to  the  Gauls,  the  first  iohabi- 
tants ;  for  on  carefully  examining  the  locality,  which  was  admirably 
chosen  as  a  strategical  position,  he  found  spread  upon  the  limestone 
soil  a  considerable  number  of  hatchets,  arrow-heads,  and  dart&,ionxi<&^ 
out  o£  BintB  obtained  Grom  the  neighbouring  cliaQ&,  ox  t\ie  ft\\N\».\SL'^ 
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deposits  which  envelope  the  foot  of  the  hill,  in  bJI  respecta  mmilar  to 
the  celts  fonnd  at  Mendon. 

The  only  hatchet  which  did  not  belong  to  the  locali^  was  a  milky 
white  polished  one,  aimilar  to  those  fonnd  at  Br^gy. 

M.  Robert  continues : 

"  To  strengthen  my  opinion  that  the  deposita  which  line  tlie  Talleyi 
traversed  by  water-conrees,  have  been  formed  by  those  water-courses, 
and  consequently  have  nothing  to  do  with  the  dunvinm;  ttie  bonUen, 
rolled  pebbles,  the  sand,  and  even  the  mud,  have  been  deriTed  from 
the  lands  washed  by  the  rivers  and  their  feeders. 

"  I  applied  myself  some  time  ago,  before  X  studied  these  Celtic 
remains  from  a  geological  point  of  view,  to  the  oollectioii  of  tbe  roclu 
and  fossils  to  be  found  in  the  flnviatile  deposits  of  the  Paris  buin. 
Without  enumerating  all,  I  may  mention  having  collected  the 
following : — 

1.  B«prosentatives  of  almost  all  the  rocks  which  enter  into  the 
composition  of  the  Paris  basin. 

2.  Bocks  of  La  haute  Bonrgoagne,  principally  a  reddish  qnarts-liks 
porphyry,  which  is  rather  common,  and  granite  rocks, 

3.  Nerinffi,  Terebratults,  Madrepores,  &c.,  beloi^^g  to  the  secon- 
dary formations. 
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What  is  T8ZT  remarkable  is,  that  Uiese  Tertiary  coals  are  exactly 
like  those  of  tne  coal-measures  proper,  whilst  the  fossil  ftiel  of  the 
same  age  found  in  Oregon  and  Washington  is  non-bitominons. 

It  wonld  appear  that  we  have  in  the  coal  of  Chirigui,  formed  in  the 
Tertiary  clays  under  the  tropics,  a  modem  instance  of  the  con- 
ditions in  which  the  coal  beds  in  the  coal-measures  have  been  produced, 
ihenoe  results  the  resemblance  of  these  Tertiary  coals  with  those  of 
the  coal-measures  proper,  which,  beyond  a  doubt,  were  formed  under 
a  tropical  temperature. 

An  interestmg  geological  fact  is  that  the  coal-measures  have 
not  yet  been  traced  in  South  America.  All  the  beds  there  observed 
belong  to  the  Tertiary  epoch. 

On  a  means  of  recognising  the  Shores  of  Ancient  Seas, 

M.  Marcel  de  Serres,  in  a  recent  letter  on  a  means  of 
recognizing  the  ancient  shores  of  the  seas  of  geological  epochs, 
after  referring  to  his  studies  on  the  boring-mollusca,  points 
out  a  locality  near  St.  Apolis,  in  the  neighbourhood  of  Pezenas 
as  veiy  interesting.  There  the  cretaceous  rocks,  which  run  parallel 
with  and  adjoin  the  Mediterranean,  are  full  of  thimble-shaped  cavities, 
the  work  of  these  mollusca.  On  the  north  side  of  the  mountain 
nothing  of  the  kind  is  seen ;  the  rocks  thus  perforated  are  not  elevated 
above  the  level  of  the  soil  beyond  the  point  at  which  they  have 
been  bored,  and  the  miocene  beds  rest  on  them. 

EInowing  as  we  do  that  the  boring-mollusca  are  to  be  found  in  the 
vicinity  of  the  coast-line,  are  we  not  justified  in  looking  upon  this 
spot  as  an  old  sea-shore  ?      M.  Marcel  proceeds  : — 

"  I  am  now  endeavcfuring,  by  the  consideration  of  similar  facts, 
to  determine,  by  means  of  the  rocks  attacked  by  these  animals,  the 
localities  which  mark  the  extent  of  the  ancient  seas,  and  I  beheve  I 
have  succeeded  in  a  locality  now  well  known  in  a  geological  point  of 
view — I  mean  the  basin  of  Neffier.  There  the  palaeozoic  beds  are 
bounded  on  the  south-east  by  the  tertiary  marine  formations  ;  these 
are  composed  in  certain  localities  of  masses  of  polyps  of  the  genus 
Astrea,  pierced  by  a  great  number  of  Modiolse  and  Petricols,  and 
others. 

As  these  different  species  recede  but  little  &om  the  coast,  and  the 
polype  occupy  the  same  position  as  they  did  in  the  same  sea,  they 
seem  to  represent  its  ancient  margin ;  a  fact  confirmed  by  their 
position  relatively  to  the  Mediterranean,  near  which  these  beds  are 
sitnated. 

On  the  Tertiaries  of  Bigorre, 

M.  Leymerie  has  communicated  to  the  French  Academy  a  note  on 
the  Tertiaries  of  Bigorre,  principally  studied  in  the  vaUey  of  the 
Adour.  From  this  note,  which  is  very  interesting,  we  extract  tVi'^ 
following  deBcripiioa  of  the  locality  mentioned ; — 
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"  The  TertiarieB  of  Bigoire  consist  entirely,  in  the  v^ey  we  have 
rnuncd,  of  a  lacustrine  deposit,  formed  at  the  foot  of  the  Pyrenees 
after  tlie  last  rising  of  the  land  ;  and  do  not  offer  at  any  point  the 
smallest  indication  of  an  npheaving  force. 

"  This  deposit  in  the  firat  instance  formed  a  table-land  extending 
from  the  foot  of  the  monntains ;  but  this  has  since  been  divided  by 
the  dilttvium  streama  into  strips,  as  it  were,  now  fi)nnd  separated  hj 
the  valley  of  the  Adonr,  and  namerons  dales. 

"  In  the  region  which  occapieansin  the  present  paper,  the  tertiariei 
follow  the  bend  of  the  hill  between  Bagneres  and  Lonides,  and  an 
ontlying  prominence,  whose  elevatioD  was  too  great  for  the  tertiuy 
waters  to  cover. 

"  For  this  reason,  on  either  side  of  this  hill,  we  see  the  tertiaries 
commence  by  two  beds  which  cover  and  level  the  cretaceons  schists 
and  overlying  beds,  pierced  and  diversified  by  granite  and  ophites, 
which  never,  however,  reach  the  surface. 

"  One  of  these  beds  begins  at  Bagneres,  but  only  on  the  right  side 
of  the  Adonr,  whence  it  extends  to  the  east  to  join  itself  to  the  plain 
of  Lannemezan. 

"  The  other  commences  not  far  from  Lourdes,  to  the  left  of  the 
valley  of  Ade.  They  leave  between  them  the  hill  above  mentioned, 
's  rmiroly  uncovt'it'il  by  these  dfijqsils. 
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and  days  amderlying  these  sands  form  the  "  Wadhurst  Clay''  of  the 
,  and  are  at  places  one  hundred  and  sixty  feet  thick.  This  subdivision 
dded  much  ironstone  in  former  times.  It  is  underlaid  hj  other  sand  and 
ones,  more  than  two  hundred  and  fifty  feet  thick,  also  yielding  ironstone, 
are  termed  "  Ashdown  Sand"  by  Mr.  Drew,  on  account  of  their  forming 
igfats  of  Ashdown  Porest. 

tward  of  the  meridian  of  Tunbridge  Wells  Mr,  Drew  has  found  the  same 
ioe  of  beds,  and  he  believes  a  similar  succession  to  occur  around  Battle 
!astings.  Westward  of  Tunbridge  Wells,  as  far  as  East  Grinstead  the 
beds  occur,  but  berond  that  the  Weald  Clay  and  Tunbridge  WeUs  sand 

are  exposed;  and  the  latter  is  here  divided  into  upper  and  lower 
by  shale  and  clay  (termed  "Qrinstead  Clay"  by  the  author),  which 
ni  westward  to  fifty  feet  and  more.  It  is  the  "  Lower  Tunbriq^  Wells 
'  that  forms  natural  rocks  near  Grinstead.  Near  Horsham  the  Weald 
x>ntains,  at  about  one  hundred  and  twenty  feet  from  its  base,  hands  of 
known  as  the  "  Horsham  Stone,"  used  for  roofing  and  paving. 
i  author  then  exphuned  at  large  the  grounds  on  which  he  proposed  to 
«  Dr.  Mantell's  term  "  Horsted  Sands"  by  "  Upper  Tunbndge  Wells 
"  that  of  "  Worth  Sands,"  by  "  Lower  Tunbridge  Wells  Sand,"  and  that 
^Igate  Beds"  by  "  Wadhurst  Clay" ;  and  his  reason  for  proposing  the 
of '*  Ashdown"  lor  the  next  lowest  bed  of  the  "  Hastings  Sana." 
2  paper  concluded  with  a  description  of  some  of  the  chief  lithological 
uters  of  the  clays  and  sandstones  of  the  Wealden  area  under  notice. 

"On  the  Permian  Rocks  of  the  South  of  Yorksliire;  and  on  their 
mtoloffical  Relations."  By  J.  W.  Kirkby,  Esq.  Communicated  by  T. 
Ison,  Esq.,  F.G.S. 

i  author,  after  defining  the  area  to  be  treated  of,  first  noticed  the  results 
t  labours  of  former  observers  in  this  district;  and  then  succinctly  described 
jveral  strata,  referring  to  Professor  Sedgwick's  Memoir  on  the  Magnesian 
stone  for  descriptions  of  the  physical  geography,  and  very  much  of  the 
ogical  character  of  the  country  under  notice.  The  strata  treated  of  Mr. 
)jr  recocnizes  (in  descending  order)  as  1,  the  Bunter  Schiefer,  about  fifty 
hick ;  2,  the  Brotherton  Beds,  one  hundred  and  fifty  feet ;  3,  the  small- 
ed  Dolomite,  two  hundred  and  fifty  feet ;  4,  the  Lower  Lunestone,  one 
red  and  fifty  feet ;  5,  the  Rothliegendes  or  Lower  Red  Sandstone,  one 
■ed  feet.  These  were  then  compared  and  co-ordinated  with  the  Permian 
i  of  Durham,  where  the  three  limestone  members  are  thus  represented : — 
le  Upper  Limestone  by  the  Yellow,  Concretionary,  and  Crystalline  Lime- 

(iwo  hundred  and  fifty  feet).  2.  The  Middle  Limestone  by  the  Shell- 
^Uular  Limestone  (two  hundred  feet)  and  3.  The  Lower  Limestone  by 
'ompact  Limestone  (two  hundred  feet)  and  the  Marl-slate  (ten  feet).  The 
ana  under-lying  sandstones  being  much  alike  as  to  thickness  in  the  two 

■ 

.er  some  remarks  on  the  probable  geographical  conditions  existing  in  the 
ian  epoch,  the  author  proceeded  to  treat  of  the  Permian  fossils  of  South 
shire  in  detail.  These  belong  to  about  thirty  species,  and  are  nearly  all 
the  Lower  Limestone ;  three  species  only  occurring  in  the  Brotherton 
With  three  exceptions  they  occur  also  in  the  several  limestones  of 
am ;  five  of  them  are  found  in  the  lower  part  of  the  red  marls  of  Lancii- 
;  and  six  of  them  are  found  at  Cultra  and  Tullyconnel  in  Ireland.  The 
bution  of  the  species  in  the  several  beds  at  different  localities  having  been 
treated  of,  the  Permian  fossils  of  South  Yorkshire  were  compared ;  first, 
those  of  Durham ;  next,  with  those  of  Lancashire ;  and  thirdly,  with  those  of 
id.  Remarks  on  the  distribution  of  the  Permian  Fauna  in  time  coQclude.d 
aper. 
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1.  "On  a  Cnllection  of  Fossil  Pknta  from  the  Nagpur  Tenitoiy,  Cntnl 
India."     By  Sir.  C.  Bunbury,  Bart..  F.H.S.,  F.G.S.,  &o. 

Tlie  specimens  examined  by  the  author  were  collected  bj  the  KeT.  Messrs. 
S.  Hialop  and  11.  Hunter,  ana  presented  to  the  Geological  Society  in  IS54,wid 
since.     The  vegetable  remains  described  in  this  paper  are . — I.   Glonoptem 

—     ..._.__.__.■__    1  J   n "Veiy  lew  specimena  from  Bnarat- 

0.  BfcwHiaM,  lar.  Indiea,  Ai 


Bron^.    By  much  tho  most  abundant  plant  in  the  collection,  with  many  si 
varieties;  specimens  very  fine,  many  of  them  in  fruetificatiou.     Silewnin.    i. 
G.  iimnr/oUii,  sp.  nov.  Sllewai^u  and  Kampti.     3.  6.  leploimra,  sp.  n.  KamptL 


.  ilrie/a,  sp.  n.  Silewlii/a  and  Kampti.  E.  Peeoaferi;  sp.  somewhat  it 
sK-aMme  P.  PlukfiKlii.  Kampti.  ^.  CladophUbii  {?),tiiaa^i\.  7,  Tteniapterv, 
dHHiroidet,  M'Clelland  (?),  Kampti.  8.  Filieiln:  posaiblT  a  GUutoflfrit. 
Kilcw&fH.  9.  Filieitf  :  possibly  a  OlonopUrii.  Kampti.  10.  Ifi^fferafiia  (*). 
Bhrataw&(ft.  11.  Pkj/Uotheca  Indira,  ap,  n.  Bharatwlii^  Bokara,  Kampti, 
SilewiWa,  and  Barkoi.  12.  Fertrbmria  (?).  Afferent  from  the  true  Fertr- 
braria,  and  probably  rooh.  Tonkaheiri,  Kampti,  Barkoi,  and  ^fahMewi  Hilli. 
i:!.  Knofria  I?).  Mongali.  li.  S/iff^aria  (f\ :  perhaps  the  rfainnne  of  a  fen. 
Maugah.  J5.  Port  of  a  stem,  somewhat  SigiUanan  in  appearance.  SilewaA. 
IR,  Part  of  a  large  atem  with  a  acar.  SilcwaA.  17.  Turcitn  (P).  Kampti. 
Tlie  fruits  and  seeds  ore  reserved  for  further  eiamination.  On  a  general  aurvej 
of  nil  these  plant-remains,  the  author  for  (he  present  conaiders  the /oHm  of  the 
fos.^il  flora  under  notice  to  be  Mesozoic  rather  than  Palteoioic,  but  he  regards 
the  (|ue9tion  as  an  open  one,  and  requiring  much  further  light  for  its  perfect 
elucidation. 
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rheae  are  particularly  characterized  by  the  abundance  of  Cycadttcea,    They 
nay  perhans  be  found  near  Kampti,  not  far  from  No^ur. 

Mr.  Hislop  then  compared  in  detail,  1st,  the  fossil  flora  of  the  coal-fields  of 
^ew  South  Wales  with  those  of  Central  India ;  2nd,  the  fossil  phmts  of  Western 
Sengal  with  that  of  Central  India;  and  3rd,  the  fossil  fauna  of  these  two 
legions ;  and  came  to  the  conclusion  that,  on  the  whole,  tliey  probably  represent 
be  Jurassic  (or  possibly  the  Triassic)  period, — at  all  events  some  portion  of 
be  Lower  Mesosoic  epoch. 

3.  "  On  the  Greological  Age  of  the  Coal-bearing  Bjocks  of  New  South  Wales." 
By  the  Rev.  W.  B.  Clarke,  F.G.S. 

The  author  first  referred  to  his  report,  in  18  i7,  of  the  occurrence  of  Lepido- 
fe/tdrom,  Sifillaria,  and  Sliffmaria  in  the  coid-ficlds  of  Australia ;  and  advanced 
iroofs,  derived  from  collections  and  publications  both  by  himself  and  others,  of 
ihe  occurrence  of  Lepidod^ndron  (PacAyph/ieus  (f),  Grcppert)  over  a  region 
ixtendhng  from  twenty-three  degrees  to  thirty-seven  degrees  south  lat.,  and 
tt  least  one  thousand  miles  long.  After  some  observations  on  the  association 
rt  Carboniferous  and  Deyonian  fossils  with  the  coal-beds  of  Australia  and 
rasmania,  Mr.  Clarke  stated  that  in  1850,  at  Stony  Creek,  near  Maithmd,  Mr. 
B.  Russell,  having  sunk  two  pits  in  search  of  coal,  found  four  or  five  coal-seams 
ying  between  beds  containing  Pachydomi,  Spiri/eri,  Orthoceratites,  ConuJari/B, 
tc. ;  and  beneath  tliem  a  shale  coutaiuiug  Ncpygeraihiay  Glonsopieris,  Cyclop- 
'm9,  &c.  From  this  and  other  evidence  the  author  is  iuduced  to  believe  that 
he  beds  are  of  palajozoic  age,  in  spite  of  the  "  Jurassic"  appearance  of  the 
>lant-remains. 

4.  "On  some  Reptilian  Remains  from  North-west eru  Bcngid."  By  Prof, 
r.  H.  Huxley,  F.RS.,  Sec.  G.S. 

Some  bones,  found  by  Mr.  Blandford  in  the  upj)crmost  portion  of  the  "Lower 
Damuda"  group  of  strata  in  the  Rauigunj  coal-field,  and  forwarded  to  the 
luthor  by  Dr.  Oldham,  have  proved  to  belong  to  Labyrinthodont  Amphibia 
ind  Dieynodont  Reptiles;  hereby  affording  new  and  interesting  links  with  the 
ossil  fauna  of  the  Karoo-beds  of  South  Africa,  and  largolv  increasing  the  pro- 
mbillty  that  the  rocks  in  which  they  were  f(mnd  are  of  l^riassic,  or  perhaps 
Permian,  age. 

April  10, 1861. 

1.  *•  On  the  Geology  of  the  country  between  Lake  Superior  and  the  Pacific 
Doean  (between  forty-eiglit  and  fifty -five  degrees  parallels  of  latitude),  explored 
3y  the  GoTcmmcnt  Exploring  Expedition,  under  the  command  of  Captain  J. 
Palliser  (1857 — 60)."  By  James  Hector,  M.D.  Communicated  by  Sn:  R.  I. 
Uurchison,  "V.P.G.S. 

The  Pftper  gave  the  geological  results  of  three  years'  exploration  of  the 
British  Territories  in  North  America  along  the  frontier-line  of  the  United  States, 
md  westward  from  Lake  Superior  to  the  Pacific  Ocean. 

It  be^an  by  showing  that  the  central  portion  of  North  America  is  a  great 
iriaog^imr  plateau,  boimded  by  the  Rocky  Mountains,  Alleghanics,  andLauren- 
ian  axis,  stretching  from  Canada  to  the  Arctic  Ocean,  and  divided  into  two 
ilopcs  by  a  watershed  that  nearly  follows  the  political  boundarv-linc,  and  throws 
he  drainage  to  the  Gulf  of  Mexico  and  the  Arctic  Ocean.  iTie  northern  part 
>f  this  plateau  has  a  slope,  from  the  Rocky  Mountains  to  the  eastern  or  Lauren- 
;ian  axis,  of  six  feet  in  the  mile,  but  is  broken  by  steppes,  which  exhibit  lines 
3f  ancient  denudation  at  three  different  levels;  the  lowest  is  of  freshwater 
>ri^n ;  the  next  belongs  to  the  Drift-deposits,  and  the  highest  is  the  great 
I'rairie-level  of  undenuded  Cretaceous  strata.  This  plateau  has  onccDccn 
complete  to  the  eastern  axis,  but  is  now  incomplete  along  its  eaatern  edge,  the 
K>ft  strata  having  been  removed  in  the  region  of  Lake  u  inipeg. 

The  eastern  axis  sends  off  a  spur  that  encircles  the  west  %\iOie  ol  \i\)^iJ^ 
vox.  ///.  SL  \ 
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Siiprrior,  and  is  compoMMl  of  inctamorphic  rocks  uid  granite  of  tbc  LanrenliiD 
ivru-s.  To  the  west  of  lliis  follows  a  belt  where  Ihe  floor  at  the  pUtcau  U 
('X]Kisr(l,  comUtiiig  of  L'lwcr  t^ilurinn  and  Dcvoninn  rocks.  On  tncM  test 
C'ri-i!U.-eou9  slniiii,  whicli  )irevuU  till  tlic  way  to  tbe  Uockir  Mountuna,  orerlud 
ben-  and  tlim"  by  dHaclicd  Icriiary  basiiiB. 

The  Kucky  Jlnuutiiiiiii  are  (Mmpused  of  Cnrboiiifcrous  and  Deronian  lime- 
Blunci»,  with  miliMTc  qiiiulEitcH  ontt  conglonieralrx,  followed  to  the  west  hf  » 
graiiilie  tract  wbicb  occii|)iRS  llie  boltouiof  tlie^tL'al  valley  between  tholioMiT 
and  (bu  Cascade  Moiintiuus.  'i'he  Casradu  chuiii  ia  volcanic,  but  the  rolcunm 
»FC  now  inziclivc;  to  tbc  went  of  it,  along  the  Focifle  coHSt,  Cretaccoua  and 
Tcriiarv  slrafa  iirci-oil.  The  dcacriplion of  these  rocks  was  given  with  cva- 
sidomhlc  detail  on  iiccoinit  of  their  coulaining  a  lipiile,  vbich  (orlhp  first  lime 
has  licE-u  dctcniiiucd  In  be  of  Cretaceous  nge.  This  lignite,  which  is  of  rcrr 
superior  qualitv,  has  been  workul  for  some  yean  psht  by  the  Hudson  liny 
Comiinny,  and  is  iu  great  demand  for  the  stenni-navy  of  the  Pacille  station,  and 
for  I  lie  nLnniifneliirc  of  pis.  Extensive  ligiiitc-dejKisils  in  tlie  IVitirie  were  aUo 
alluded  to ;  and,  like  that  above  mentioned,  were  considi'red  to  be  of  Crcu- 
cwius  ages  hut,  besides)  these,  tlicte  are  also  lignites  of  tlic  Tertiary  period. 

Tlic  general  coDChisinn  wns  tbnt  the  existence  of  a  siipplv  uf  fuel  in  ihe 
Tiilnnds  of  Fonnosu  and  JajMin,  in  Vniioouvcr's  Ishind,  in  the  Cretaceous  strata 
of  Ihe  western  shores  of  the  Taeific,  but  princiinJly  within  the  British  territory, 
and  hi  the  pliuns  al'iiifr  the  Saskatchewan,  will  exercise  a  most  important  iu- 
flueiteo  ill  cunsidering  Ilie  priietieubility  of  a  roiitc  to  our  eastern  poMessimn 
through  the  Canadas,  tbe  Prairies,  and  British  Columbia. 

-    "  On  Elevations  and  Depressions  of  Ihe  Earth  in  North  America."    Bt 
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The  aaihor  of  the  paper  divided  the  saperficial  deposits  of  the  district  into 
two  well-iDarked  divisions,  Tiz.,  strata  of  oluish  clay,  with  submarine  forest- 
beds,  which  repose  on  strata  of  sand,  Boulder-clay,  and  gravel.  If  all  the 
members  of  these  two  divisions  were  present  in  one  section,  they  would  occur 
in  the  followiiuf  order. 

T..    Drift  sand 
3.    Peat  bed 
3.    Bluish  clay 
Poit'Olaeial  Deposits  <{  4.    Submarine  Forest-bed 

5.  Bluish  clay 

6.  Submarine  Eorcst-bed 


(  7.     Upper  Drift  sand 


Glacial  Deposits  <  8.    Boulder  clay 

(.9.    Lower  Driftsand  and  gravd. 

With  the  exception  of  the  upper  and  lower  Drift  sands  (Nos.  7  and  9),  all 
these  beds  can  be  seen  at  Dove  Point,  on  the  Chesliirc  coast. 

Beneath  the  Liverpool  Custom-house,  an  old  land  surface,  with  tlie  trunks  of 
tree^  exists  about  forty  feet  below  the  level  of  the  ordinarv  s])rin^  tides.  A 
aimiiar  bed  occurs  about  two  miles  to  the  north,  also  on  the  Cheshire  side  of 
the  Mersey,  below  the  bed  of  Woollascy  Pool. 

The  different  decrees  of  subsidence  in  several  localities,  arises  from  the  varying 
elevation  of  the  original  land  above  the  sea.  When  the  lowest  beds  were  sub- 
merged the  higher  Lind-surfaces  must  have  been  above  tJic  level  of  the  sea. 
The  author  concluded  that  the  whole  district  had  subsided  about  fifty  feet,  but 
that  the  greater  part  was  prior  to  historical  times. 

Maxcuestek  Geological  Society. — At  the  Ordinary  Meeting  on  the  29th 
January,  E.  AV.  Bmney,  Esq.,  r.R.S.,  the  Vice-President  in  the  chair,  there 
was  a  very  full  attendance  of  members  and  scientilic  visitors  from  the  ntiigh- 
bourhood,  ^reat  interest  being  manifested  in  Mr.  Dickinson's  paper  ''On  the 
the  Explosion  at  Hetton  Colliery," — in  which  that  gentleman  mmutely  detailed 
the  circumstances  of  the  melancholy  explosion  there  on  the  2()th  December 

Srerious.    A  discussion  foUowed,  in  which  tlie  Chairman,  Professor  Koseoe, 
[r.  Booth,  Professor  Calvert,  Mr.  Knowles,  Mr.  Loverldge,  and  Mr.  Dickmson 
took  part. 

The  Chairman  said  that  he  considered  it  his  duty  to  publicly  contradict  anj 
erroneous  statement  which  he  saw  in  print  respecting  firedamp.  Now  this 
invisible  and  intangible  enemy  is  sufficiently  dangerous  to  the  coal-miner,  often 
coming  suddenly  upon  him,  uke  a  thief  in  the  nii^ht,  without  anv  misleading  as 
to  where  it  is  likely  to  be  present  or  absent.     In  a  work  lately  published  in 


L'gnitc  and  cannel  coal,  carbonic  acid  or  choke-damp  is  almost  the  only  gas 
present."  Scams  of  cannel  coal,  from  being  open-iointed,  no  doubt  do  sooner 
allow  the  fire-damp  to  be  drained  from  them  than  from  seams  of  ordinary  coal. 
However,  we  who  are  acquainted  with  the  Wigan  district,  where  more  cannel 
is  wrought  than  from  any  other  mines  in  the  world,  on  the  one  side,  and  those 
of  Dunkinfield  on  the  otlicr,  know  well  tliat  fire-damp  is  sadly  too  prevalent  in 
them,  and  accordingly  thorough  and  efficient  ventilation,  aided  by  the  use  of 
safety-lamps,  is  or  ought  to  be  in  use  in  cannel,  as  well  as  coal-mines,  if  explo- 
sions are  to  be  prevented. 


NOTES    AND    QUEEIES, 

Fltnt  Iuplekekts  ik  YoEKsniRE. — Sir, — I  enclose  jon  n  few  apednwu 
wliicli  I  picked  up  last  summer,  and  which,  until  I  read  jour  article  m  '■  Tire 
Gkologist,"  I  H'gzirded  iis  arrow-heads ;  but  as  I  find  no  exact  representation 
of  them  cither  in  tout  Diagram  or  "The  Geologist,"  I  am  disposed  to 
think  otht^nrisc.  "the  fliut  curiosities  I  enclose  for  jour  inspection  I  found  at 
Flnil>er,  iu  the  East  Hiilinf,'of  Yorkshire;  thej  are  to  be  met  with  Ijing  ik  tilt, 
asKOciutcd  wiili  other  Hints  of  our  ploughed  htnds,  Thej  ore  easilj  recognized 
bj'  the  irrcat  eotitrast  iu  aiincaraDCe  to  tbe  naturul  fliota  of  the  upper  cbalk  of 
our  wolds,  wliich  are  ne^irlv  bbck,  whereas  tbe  flints  from  our  cuAlk  strata  or 
scams  possess  a  colour  mucli  ligbter,  wbich  jou  will  see  from  the  enclosed; 
beaidea,  tbe  black  fliuls  show  sufficient  evidence  of  having  been  chipped  bj 
hand  for  some  use  or  other. 

It  is  well  to  remark,  wliere  these  black  flints  are  found  by  me  in  this  localitv, 
nuiucrous  "  dvkes"  are  contiguous  (which  run  in  diSerent  directions),  hence  it 
is  jirolmblc  thcv  ma;  hare  been  used  as  sling-stones  b;  the  warriors  who 
cast  up  these  (cnglhy  and  stupendous  earthworks,  if  it  cim  be  prored  that 
sucb  missiles  wcri!  used  by  the  ancient  Britoua.  Seeoudlj,  it  mav  not  be 
arnbs  lo  suggest  Were  these  flints  used  hv  the  aborigines  id  obtaiuug  fire? 
I  only  (brow  out  these  suggestions,  for  the  dark-coloured  flints  have  peculiaii- 
tics  (ItfTcreiit  from  our  own  district  flints,  end  therefore  onr  eooclusion  is  that 
they  must  have  been  imported  from  some  other  eliuJk -region,  ivhcrc  the  fliuts 
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Tertiakt  Beds  at  Stoubuodth, 
Kent. — Sir, — 1  enclose  jou  a  sec- 
tion of  a  well  sunk  at  Stounnouth 
to  the  depth  o[  1G3  feet,  and  joa 
will  see  that  it  is  interesting  aa 
showing  the  depth  of  the  TEuiet 
sand  iu  this  direction.  I  have  been 
euga^d  in  collecting  and  making 
drawings  of  fossils  found  in  the 
Beuksbourne  cuttings,  and  should 
anj  of  them  be  novtl  or  interesting 
I  shall  be  glad  to  let  jou   figure 

On  "  " 

JOU  i 

particuhirlj  described  in  my  sec- 
tions, viz.,  the  drift-valley  crossing 
Ihc  sections  aa  shown  in  the  Bcabs- 
boumc  cutting;  (he  peat  there  men- 
tioned wight,  perhajis,  have  been 
mure  prui>erly  described  as  a  dark 
loani]'  sand  of  organic  structure  and 

Tiiis  wi'U  at  SlourniouHi  was 
sunk  to  the  depth  ut  about  thirty 
fett  bj  au  ordinary  well  curb,  and  at 
the  depth  of  liftccu  feet  from  the 
surface  an  iron-sandstone  Wiis  met 
wilh  ;  below  this  a  green-sund — 
very  difficult  to  »ink  a  well  in,  from 
lielow  this 
by  means  of 
boring,  a  four-inch  augur  being 
used.  At  twcntj-thiee  fcct  pebbles 
were  met  wilh,  small  and  rounded, 
of  a  greenish  colour.  Below  this 
about  six  feet  of  sbcll-tiiarl,  the  shell 
apjKircntly  eiceedingly  friable;  then 
we  catnc  to  a  blue  clay,  varving 
nilher  in  hardnesii,  but  tlirougfiout 
exceedingly  tenaceous,  so  much  so 
as  to  require  much  more  llian  the 
usual  appliances  to  bore  through  it, 
and  at  places  very  plastic,  and  some- 
times presenting  tnc  appenmuei!  of 
Bcplarin.  At  the  depth  of  a  hundred 
and  thirty-nuic  feet  Hint  was  met 
with  having  the  ap|iarent  flat  tabu- 
lated form  of  flint  in  the  chalk. 
Thi»  was  shown  from  the  difficulty 
we  had  iu  boring  througli  it.  After 
much  labour  with  a  btge  peeler  on 
the  boring-irons,  ft  suioll  hole  was 
made  which  still  resisted  tbc^aaM,^ii 
of  the  avf(ax,  and  kept  taming  the  steel  edge  of  it.    ¥l«cca  tA  \i\w:Y  ^q-'l 
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verc  I)Tou<rht  up  irith  the  Biigur,  vhta  we  came  to  cbalk,  through  whidi  wt 
pii-rcfid  til  the  depth  of  twculj  feet. 

It  is  olucrvablc  that  the  vutcr  \f\nch  stood  at  the  level  of  twenty-Uiree  tect 
from  Ihe  ijurfaee,  was  not  at  all  iucreascd  b;  penetrating  thia  tcnaceons  cbf 
into  llie  chalk.  Several  wclb  have  been  bored  in  the  neighbourhood  <u 
Minster  through  this  stnito,  and  iratcr  has  riacn  to  the  surface  ;  but  in  croj 
cu-ie  llic  depth  thiou(,'li  the  clialk  was  greater,  though  the  total  depth  lea. — 
G.  DowKlB,  Stounaouth-hoiise. 

Notes  us  the  Geologi  of  tu£  Countri  oocnd  Newfo&t  Paqkall. — 
Sin, — As  I  do  not  Ihiuk  imicb  ia  kuowu  of  the  geolog;  of  this  part  of  the 


itry,  I  have  made  a  brief  suinmary  of  the  chief  features  of  the  vicinitj  of 
Kevport  Pi^nall,  whicli  I  hope  may  be  interesting.  Just  before  reacEing 
Wolvcrton  (the  nearest  railwav  station  to  Newport),  the  train  |>asses  over  a 
bridge  built  of  foKst  marble,  wnich  is  nmcb  quarried  in  the  neighbourhood, 
being  used  both  for  rnud  pnrposcs  anil  building-stone.  The  limestone  abounds 
in  sliells  oud  vcgctabb  remains.  Wolvcrton  station  is  situated  ou  the  Oxford 
clay,  in  which,  when  Ihe  cuttings  were  beiu^  made,  many  fossils  were  found — 
the  usual  fonus,  such  as  aiuniouites,  bclcmmtes,  ^pliete,  ostrcic,  &c.,  pir-pon- 
deniting.  Tiie  nacreous  or  pearly  shell  slill  remained  entire  on  the  ammouites, 
vhieh  were  in  a  good  state  of  preservation.  In  some  places  a  thick  lavei'  of 
drifl-clay  covered  tbe  subi^tratum;  in  this  rciuaiuaof  umoiouilcs  oud  echuutes, 
evidently  from  the  chalk  and  grccusaud,  were  foiuid. 

If  Ihe  road  towards  Newport  Pagnall  be  taken  from  Wolverton,  tlw  village 
of  Great  Liudford  will  be  passed,  where,  in  digging  a  well,  some  workmt'U 
(_.._j.i_L ,  _i__: :     ■"-■  -■■— -udtLei  '  -'  ---     '  '■       " 
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mnv  pebbiM  of  landBtone,  bckaatt,  Kreenstone,  jaspor,  also  flints  and  nodules 
of  cbalk,  ciTstalB  of  qnartB,  luid  carbonate  of  lime.  The  fossils  which  I  have 
■Mot  plentiniU;  fonnd  were  Orypita  ineima  from  the  Lias,  ostreec,  bclcmnites. 


my  almiiilaiit),  choanitea,  aod  sponges  from  the  cWk ;  cchiuites,  portioi 
the  atenu  of  enciinites,  end  pcntacrinites,  and  man;  shells  ftom  the  Lias  and 
Oolite*.  Li  some  of  the  pits  there  are  nn  fossils  at  all,  the  gravel  coosistins 
BKivl;  of  an  aggiegute  of  flints  and  pebbles,  with  a  fcrmgiuoua  j-cUow  sand, 
file  scenery  of  this  part  of  the  coimtrj  around  which  the  Oi^foid  ck;  is 
dereloped,  is  as  nuint  cresting  aud  devoid  of  beaut;  as  can  well  be  imagined, 
the  only  variation  to  the  low  flat  fields  bcins  the  distant  view  of  the  Bedford 
hiUs.  A  long  and  dreary  tbUoj,  through  which  the  river  Ouse  flows,  extends 
MTcral  miles  up  the  country,  from  Gayhunit  to  Olney.  But  on  the  other  side 
the  lintntones  of  the  Lower  Oolites  break  into  gentle  undulations  and  hills  ;  in 
■ome  plioea  the  scenery,  for  a  woodland  country,  is  quite  picturcsi^uc,  I  havo 
befbre  nentioned  that  forcst-iuarble  was  much  quarried  iu  tlie  neighbourhood 
of  Wolverton ;  it  takes  the  place  of  the  Combrash  of  the  south  of  England, 
making  its  anpeamnecjust  below  the  Oxford  cby;  it  is  usually  of  nblue-grc^ 
colour,  very  oard,  and  sometimes  finely  bmmatcd ;  hut  the  fossils,  in  which  it 
abounds,  are  difficult  of  extraction,  owing  to  the  indurated  character  of  the 
atooe.  Trigonite,  tcrehratulK,  the  cones  and  leaves  of  coniferous  trees,  ore 
particnlailj  abundant. 

TTie  forest-marble  extends  from  near  Lethbuir  to  Gnyliursi,  near  which 
TiQafe  wc  observe  the  Cornbrash  succec^liug  thclurcst-morble.  Good  sections 
of  this  limestone  are  exposed  in  some  of  the  (^ua^ries. 

There  is  a  small  stone-pit  on  the  left-hand  side  of  the  road,  about  a  quarter 
of  a  mile  fn>m  the  village  of  Uayhurst,  in  which,  besides  an  abundance  of  the 
usual  mollusea  of  the  Combra.sh,  I  have  found  good  specimens  of  Eehiuoderm^ 
principally  Cljfpfia  liMuaim,  Nvcleotltri  ehakslarii.  A'.  <irbicKlari»,  and  sevonu 
species  of  Cidaridte ;  ah>0  palatal  teeth  of  Slropkvdat  muffMia,  and  traces  of 
fossil  wood. 

The  foUowing  iiketch  will  serve  to  illustrate  my  remarks  outlie  section  db- 
plajcd  in  this  quarry. 

4  is  a  finely  laminated  fissile  limestone,  eaUcd  by  the 
qnarrvmcu"pendle;"  it  naturally  splits  into  thiu  slaty 
plate-like  leaves,  as  the  Slonesfield  shttc;  but  few 
orniuic  remains  arc  found  in  it,  exceptbg  now  and  then 
a  Tew  Trigonjn;.  e  is  a  layer  of  light-coloured  clay, 
aboundiiie  iu  TercbratulEP,  laocardiffi,  with  many  other 
shells  and  eehinites.  This  is  but  Uirec  feet  thick,  and 
passes  into  the  limestone  e,  through  the  medium  of  an 
mdurated  elay  marked  d,  which  is  also  very  shellv. 

The  limestones  is  much  used  both  forroadanif build- 
ing-purposes, but  it  is  comparatively  sterile  of  fossil 
remains.  Li  the  bwest  toek,  which  is  a  sandy  free- 
stone, Clfpeuf  tinaatnt,  ClBHirHlaru,  Ciilarit,  &c.. 
abound.  But  few  shells  arc  found  entire,  as  they  are  diffi- 
cult of  extraction,  owing  to  the  indurateii  character  of 
the  stone.  The  Combrash  extends  in  a  north-west 
direction,  and  is  quarried  for  building  stone  all  around 
•^m,.~f.^  the  town  of  Olnej. 

ITie  Lifcrior  Oolite  next  makes  its  appearance,  and  is  observed  neat  Eckly, 

*  The  BetonuulM  aio  aomelunea  coUccMd  by  tiw  villACfirv,  who  liousidui  ^^bum^  v\iQix 
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a1>out  ti  mile  nnd  a  quarter  north-east  of  the  Tillage  of  Stolce  GoddineitfiTi, 
roniiiii^  a  ridge  of  hidi  <rromid  exlcnding  ouwnrdu  toirards  Nurthamptomtiiti, 
ami  hiivins  a  cpntlc  uip  totrnrils  tiic  QOrth-nrcst.  There  are  manj  quarries  in 
tiiu  ni'ighboiirlioud,  where  the  atone  is  fouud  uf  a  nibbW  oolitic  ch'aiocter,  yen 
shelly,  tuid  in  some  plncca  mcrelv  nn  aggregate  of  Tercliiatalte,  and  other  ahflu 
cemented  bv  &  femigiuDun  aandr  limestone.  The  foUnn'iiig  is  a  list  of  the 
nioHl  characteristic  fossils  irluch  1  have  as  yet  found  in  tliese  beds  of  Inferior 
Oulile,  Ti'nhmtiila  mnxillata,  T.  bnllii/a,  Bhi/itckoiKlla  mibtelrahedra,  Modiol« 
pliimlia,  M.  eiaeata,  Pkoladomgn  MurekiiOKti,  P.  lyrala,  Gertillia  laKceolala,' 
Imriirifw  MiMnia,  I.  coarealrica,  Ostrea  grtgaria,  0.  acsyxiiusla,  Cariium  globt- 
»nm,  PefifM  if/o6wiHm,  IJaa,  £e.,  £c. 

Most  of  the  aliellsarc  filled  with  crystals  of  carbonate  of  lime;  thejareeasQj 
detached,  aiid  in  good  prescn'atiou.  We  have  now  crossed  the  boundaries  of 
Kuckingliaaisliirc,  and  are  in  the  county  of  Northainploushire.  The  coimtrv  is 
truoilhiud,  and  in  some  phiees  very  picturesque.  On  tl)e  west  there  extends  a 
large  wood  colled  "Salecj?  Forest."     At  the  entrance  of  this  wood  there  arc 

SKurrics  which  onecsupjilied  the  whole  of  the  surrounding  country  with  "inetal" 
ir  tlic  roads.  The  limcstoiic  apparently  belongs  to  the  u  pper  bed  of  the  Great 
(Xilitc ;  but  on  account  nf  ita  exceeding  bnrreuuess  in  foKsils  it  is  difficult  to 
determine  its  exact  geological  position.  The  same  stone  is  found  at  Hantwell, 
llantlone,  and  near  Castlc-Tliorjic,  aueecediu"  the  Forest-marble,  The  only 
fos.iils  that  have  been  fouud  in  these  sterile  beck  arc  oysters,  a  few  TercbratuLe, 
two  or  three  Echinitca,andi:light  Iracesof  Tcgetable-remaiiis.  It  is  remarkaUe 
(but  I  believe  freqnciitlv  the  case  in  the  "  great  oolite")  that  aJihough  the 
Blone  seems  almost  vholfy  coni|>oscd  of  comunuuted  and  broken  fragments  <^ 
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Remains  of  Americajj  "Missourium"  Associated  ttttii  Flint  Imple- 
in5XTS.--DEAB  Sir, — If  vou  have  not  seen  the  enclosed  "  Description  of  the 
Missourium,  or  Missonri  Leviathan,  together  with  its  supposed  Habits  and 
Indian  Traditions,"  by  Albert  Koch  (London,  E.  Fisher,  1841),  it  will  perhaps 
interest  you,  as  bearing  upon  the  fUnt-implement  question.  You  will  nnd  tue 
notice  of  flints  at  pages  2j2-24.  The  part  of  the  pamphlet  about  the  "  Levia- 
than" is  purely  a  myth,  or  a  piizzle,  wnich  any  one  may  accept  or  reject  as  he 
pleases.    The  account  given  oy  Mr.  Kock  is  as  follows  : — 

**  This  gigantic  skeleton  measures  thirty  feet  in  Icn^h  and  fifteen  in  height ; 
the  head  measures,  from  the  tip  of  the  nose  to  the  spiuc  of  the  neck,  six  ^et ; 
from  one  zygomatic  arch  to  the  other,  four  feet ;  from  the  lower  edge  of  the 
upper  lh»  to  the  first  edge  of  the  front  tooth,  twenty  inches ;  from  the  front 
point  01  the  lower  jaw  to  the  first  edge  of  the  front  tooth,  eight  inches ;  from 
the  edge  of  the  upper  hjp,  measuring  alon^  the  roof  of  the  mouth  to  the  socket 
of  the  eye,  three  rcet;  from  thenco  to  wnere  the  atlas  joins  the  head,  t^n  and 
a-half  inches.  The  whole  number  of  teeth  is  eight — that  is,  four  upper  and 
four  lower,  not  including  the  two  tusks.  The  two  upper  fore-teeth  are  four 
inches  broad  and  four  and  a-half  inches  in  length,  and  are  situated  in  the  head 
in  such  a  manner  that  they  slant  towards  the  roof  of  the  mouth,  insomuch 
that  their  outer  edge  is  one  and  a-quartcr  mch  higher  than  their  inside  edge. 
The  back  teeth  in  the  upper  jaw  are  seven  inches  in  length,  and  where  they 
nnite  with  the  front  teeth,  they  are  like  those  four  inches  broad,  and  from 
thence  ran  narrower  back  until  they  end  almost  in  a  point  (p.  7).  *  *  * 
The  bones  were  found  by  me  near  the  shores  of  the  river  La  romme  de  Terre, 
a  tributanr  of  the  Osage  river,  in  Benton  county,  in  the  state  of  Missouri, 
latitude  wrty  and  longitude  eighteen.  There  is  every  reason  to  believe  that 
the  Pomme  de  Terre,  at  some  former  period,  was  a  large  and  magnificent 
stream,  from  one-half  to  three-fourths  of  a  mile  in  breadth,  and  that  its  waters 
washed  the  high  rocky  blulTs  on  cither  side  where  the  marks  of  the  rolling 
surges  are  now  perfectly  plain ;  they  present  a  similar  ap})earance  to  that  of 
the  Missouri  and  Mississippi.  It  appears,  from  the  different  strata,  that  since 
the  Missourium  existed,  six  or  seven  diiforent  ehjingos  have  taken  place  here, 
by  which  the  original  bed  of  the  Pomme  de  Terre  was  tilled  with  as  many  different 
strata,  which  are  as  follows : — The  original  stratum  on  which  tliis  former  river 
flowed  at  the  time  it  was  inhabited  by  the  Missourium,  and  up  to  the  time  of 
its  destruction,  consisted  of  quicksjiud :  on  the  surface  of  its  stratum,  and 
pSLTtlj  mingled  with  it,  was  the  dc]K)sit  of  the  before-described  skeleton.  The 
next  is  a  stratum  from  three  to  four  feet  in  thickness,  consisting  of  a  brown 
alluvial  soil :  in  this  all  the  remainder  of  the  skeleton  was  contained,  and 
covered  by  it.  This  stratum  was  mixed  with  a  great  quantity  of  vegetable 
matter,  and  most  of  this  is  in  a  wonderful  state  ot  preservation ;  but  what  is 
still  more  surprising,  all  the  vegetable  remains  are  of  a  tropical  or  very  low 
southern  production.  They  cousisted  of  large  quantities  of  cypress  burs, 
wood  and  Wk ;  a  great  deal  of  tropical  cane  and  tropical  swamp  moss ;  several 
stumps  of  trees,  if  not  logwood,  yet  bearing  a  very  close  reseinbhinec  to  it ; 
eren  the  greater  part  of  a  flower  of  the  Strehtzia  class,  wliich,  when  destroyed, 
was  not  nill  blown,  was  discovered  embedded  in  tliis  layer ;  abo,  several  stems 
of  palmetto  leaf,  one  possessing  all  the  fibres  perfect,  or  nearlv  so.  To  those 
who  are  not  acquainted  with  the  nature  of  this  plant,  it  is  well  to  remark  that 
it  is  not  found  at  present  farther  north  than  the  northern  ])arts  of  Louisiana. 
The  time  when  the  revolution  of  the  earth  took  place,  during  which  this  before- 
described  animal  lost  its  life,  was  between  the  15th  of  September  and  2()th  of 
October,  which  is  proven  by  the  fact  just  mentioned  of  the  cvpress  burs  being 
found ;  from  which  circumstance  it  might  be  readily  inferred  that  they  had  been, 
torn  by  force  from  their  parent  stem  })efore  they  had  arrived,  ixt  \ietlcc\Ao\i,  ^lA 
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crc  involved  in  one  common  ruin  with  the  trees  which  bore  &era,  tbese  hsring 
:un  toni  up  hy  the  mots,  anil  lidstci]  and  split  into  a  thousand  pieces,  appft' 
^ntl_v  by  lighliiins,  combiiuil  with  a  tremendous  tempest  or  tornado.  Tnere 
as  no  sipn  or  iodiattion  of  anj  very  Isr^  trees,  the  cypresses  that  were  dis- 
mvcrcd  being  the  largest  that  were  gro\nn^  here  at  the  time.  Throngh  tbii 
itratiim  mu  several  veins  of  iron-urc — aulueicnt  evidcnee  of  the  kntiqnitj  of 


this  (IriNjsit.  Imnicdiately  over  this  was  one  of  blue  clny,  three  feet  in  thicdc- 
ness;  the  next  was  one  of  gravel  from  niueto  eighteen  inches  in  thickness,  so 
hard  compressed  together  that  it  resembled  pudding-stone ;  the  aex.t  wm  h 
layer  of  bght  blue  clav,  from  three  to  four  feet  iu  thickness ;  on  this  was  ano- 
ther siruturn  of  graTcl,  of  the  same  thickness  and  appearaiice  as  the  one  first 
itioned ;  this  was  succeeded  by  n  layer  of  yellowish  clay,  from  two  to  thiee 
.  in  tiiickness ;  over  this,  a  third  layer  of  gravel,  of  the  same  appearance  and 


thictiiess ;  and,  at  last,  the  present  surface,  consisting  of  a  brownish  day, 
gbd  with  a  few  pebbles,  and  eijvered  with  large  eak,  maple,  and  elm  trees, 
which  were,  as  near  as  I  co'ihl  ascertain,  from  eighty  to  a  hundred  yevs  old. 
In  the  centre  of  the  above-mentioned  deposit  was  a  large  aprins  wfaidi 
appeared  to  rise  from  the  very  bowels  of  the  earth,  as  it  was  never  aliected  by 
the  severest  rain,  uor  did  it  bceome  lower  by  the  longest  drought.  About  two 
hundred  yards  from  said  deposit  stands  a  singulany  formed  rock,  which  not 
onlv  l)ears  the  appearance,  but  may  be  considered  as  a  monument  of  grwt 
nutiquity,  formed  liy  luturc,  against  whose  rough  and  ru^ed  sides  can  be  dis- 
tiuclly  traced,  in  dee^  and  furrowed  lines,  the  former  eouise  of  angry  wntcn; 
yet  its  suuiuiil  is  full  thirty  feet  atrnvelhc  present  level  of  the  Pomme  de  Terre. 
The  rock   bos  the  ai>pearauce  of  a  pillur,  on  whose  Uni  rests  !i  tabic  reek  far 
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f  occupied  the  oountrjr  became  very  angiy,  and  at  last  so  enraged  and 
,  by  reason  of  these  intrusions,  that  the  red  man  durst  not  venture 
at  any  more,  and  was  consequently  reduced  to  great  distress.    At 

a  la^  number  of  these  huge  monsters  assembled  here,  when  a 
attle  ensued,  in  which  many  on  both  sides  were  killed,  and  the 

resumed  their  march  towards  the  setting  sun.  Near  the  bluffs, 
at  present  known  by  the  name  of  the  Rocky  Eidge,  one  of  the 
f  these  battles  was  fought.  Immediately  after  the  battle,  the  Indians 
x^i;ether  many  of  the  smughtered  animals,  and  offered  them  on  the 
burnt  sacrifice  to  the  Great  Spirit ;  the  remainder  were  buried  by  the 
lit  himself  in  the  before-mentioned  Fomme  de  Terre,  which  from  this 
the  name  of  the  Big  Bone  river,  as  well  as  the  Osage,  of  which  the 
s  Terre  is  a  branch.    From  this  time  the  Indians  brought  their  yearly 

0  this  place,  and  offered  it  up  to  the  Great  Spirit  as  a  thank  offering 
imely  deliverance ;  and  more  latterly  they  have  offered  their  sacrifice 
3le-rock  previously  mentioned,  which  was  be!d  in  great  veneration, 
dered  holy  ground.  This  ceremony  was  kept  up  with  the  utmost 
dtil  one  of  the  white  emigrants  settled  in  the  valley  at  the  foot  of 
with  the  intention  of  makmg  himself  and  family  a  permanent  resi- 
tlus  fertile  spot :  but  he  did  not  long  enjoy  this  oeautiful  situation, 
return  of  the  Indians  to  offer  their  wonted  sacrifice,  they  beheld 

:nation  and  astonishment  the  intrusion  of  this  venturesome  settler  on 
jd  ground.  Soon  the  council  fire  was  kindled,  when  the  Indians  gave 
stomed  murmur  of  dissatisfaction,  and  immediately  the  white  man 
ed  to  leave,  without  the  least  preliminary  ceremony.  Some  time 
on  becoming  better  acquainted  with  his  red  neighbours,  and  having 
inch  perseverance  gained  their  good  opinion,  after  much  reluctance 
lart,  and  explanations  and  assurances  that  he  woidd  not  infringe  on 
id  privileges,  and  would  only  raise  com  and  potatos  for  his  family, 
ce  more  permitted  to  settle  on  this  sacred  spot,  of  which  he  retained 
possession  until  the  return  of  some  old  cliiefs,  who  had  been  for  a 
absent.  They  in  turn  were  exasperated  to  madness  on  seeing  the 
)f  the  sacred  ground  of  their  forefathers  by  the  encroachment  oi  the 
I,  and  again  the  poor  farmer  was  obliged  to  leave.  Erom  that  time 
remained  in  the  nands  of  the  Indians,  and  no  entreaty  or  allurement 
held  out  to  induce  them  to  resign  it,  until  they  were  removed  bj  the 
it;  it  then  for  the  third  time  fell  into  the  hands  of  the  original 
10  joyfully  took  possession  of  the  place  he  had  so  long  desired  to 
lome.  Aifler  a  while  other  settlers  arrived,  and  as  the  want  of  a  mill 
ig  their  different  kinds  of  grain  began  to  be  felt,  each  family  having 
een  obliged,  in  order  to  obtain  a  supply  of  meal,  to  resort  to  the 
process  of  pounding  their  com  in  mortars,  the  old  farmer  resolved  on 
tub-mill  for  the  accommodation  of  himself  and  his  neighbours.  In 
rocure  the  necessary  water  power,  the  aid  of  the  before-mentioned 

1  brought  into  requisition ;  and  in  making  the  necessary  excavation, 
efs  found  several  bones  of  young  mastodons,  which  excited  their 
ind  astonishment ;  but  they  suspended  their  labour  on  ascertaining 
>rce  of  the  said  spring  was  not  sufiicient  for  their  purpose.     Soon 

the  place  was  sold,  and  the  excitement  about  the  bones  and  the 
as  foi^ttcn  until  the  summer  of  1839,  at  which  time  a  young  man, 
imployed  to  clean  the  said  spring,  found  the  tooth  of  a  mastodon 

labour,  which  occurrence  remmdea  several  of  the  old  settlers  of  the 
nsactions  and  traditions,  and  a  narration  of  these  induced  a  few  per- 
ng  in  that  vicinity,  out  of  mere  curiosity,  to  make  further  examina- 
tvhat  was  contained  in  the  spring.    They  succeeded  mimi&Ckig^tN^t^ 
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bones  andlccth;  but  the  mud  and  irntcr  accunolated  so  fast,  tliejKKni  became 
dbcuui'ugtid  with  tbu  difficulties  altrudiiig  the  st^arcb,  and  gave  ii  orer.  Suiiiu 
of  tbciit  fucta  canui  to  mj  knowledge  in  Marcli,  1S40,  ou  nij  return  to  St. 
Louis  fi'oin  uu  excuraiuu  to  tbu  south-wnitcni  pari  of  tbe  couutiy,  wbcn  I 
ii[>tncdi;ttk:l;  rcpsirod  to  tbe  spot,  nud  found  the  lads  as  I  hare  here  stated. 
*  *  *  It  its  well  known  bj  nil  perauns  acquaiutrd  with  geologj,  tbitt  is 
admitted  as  a  fact,  tbnl  tlic  niostudoiis,  to^^-tbct  with  the  generality  of  ante- 
diluvian nniiuabt,  existed  uiid  becaiuu  e\Uuct  previous  to  tbc  creation  of  the 
ruco  of  meii ;  wbieli  suiipoaitLou  wiia  founded  ou  the  fnct  tbot  uo  cridence  of 
liunuin  existence  could  be  traced  back  to,  or  found  with,  those  antcdiiuTioa 
aniinnls.  Tlie  positive  cause  of  this  I  do  nut  know.  Mj  opinion,  howerer,  is 
that  tills  v'aut  of  evidence  of  a  former  humau  nice  is,  that  those  relics  of  tbe 
uucieut  animrd  world  ^'iicmllii'  have  been  found  accidcnltdly  bj  persons  who 
were  uot  anarc  of  the  uiJi>orlauce  of  a  uiiuulc  luid  critical  cuuumatiOD  of  tbe 
drpwits  disinterred  by  tliuui,aud  therefore  tbe  scientific  observer  was  deprived, 
no  doubt,  often  of  the  facts  ueci'ssarj  to  be  known  iu  order  to  form  correct 
opinions  uu  this  subject.  In  view  of  this  1  deem  it  ui;  duty  to  lav  befure  the 
world  wluil  facts  I  have  been  able  to  cathtr  ou  this  iblcresluig  subject,  which 
will  be  strong  evidence  in  favour  oT  iu,v  belief,  that  there  wan  a  human  race 
nisliug  eontenipomr^-  with  those  auiniuJs.  These  facts  arc  as  follows: — In 
Oelober,  1S3S,  I  diiiiutened  the  reuiaiiu  of  an  animal  which  had  clawed  fret, 
and  was  of  the  size  of  an  elephant.  This  deposit  was  in  Gasconade  countv, 
Missouri,  on  the  shores  of  tlie  liurbois  river,  'fhe  principal  )iart  of  this  am- 
niul  had  been  consumed  bj  fire,  which  lire  cvideutly  had  uot  be<.-n  produced  by 
volcanic  eruption,  but  hud  been  forroed  and  kindled  mecbanicall;  bv  humsA 
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that  fonnd  on  the  rirer,  which  is  a  species  of  limestone ;  these  had  been  thrown 
evidently  with  the  intention  of  striking  the  auiinal.     I  found  the  fore-  and  hind- 
foot  standing  in  a  perpendicular  position ;  and  likewise  the  full  length  of  the 
leg  below  the  layer  of  ashes,  so  aeep  in  the  mud  and  water  that  the  fire  had 
no  effect  on  them.    The  fore-foot  or  the  animal  consists  of  four  toes  and  a 
thumb ;  each  toe  has  five  joints,  each  last  joint  was  armed  with  a  claw,  or  long 
nail.    The  thumb  has  two  joints ;  the  crown  of  the  foot  is  composed  of  four 
bones,  joined  together,  and  each  connected  to  a  toe.    On  the  top  of  this  is  a 
thin  round  bone,  connecting  them  with  the  shin  bone.    Tlic  construction  of 
this  foot  shows  that  it  posssesscd  much  power  in  grasning  and  holding  objects. 
The  hind-foot  is  smaller,  and  has  also  lour  toes,  witn  five  joints,  but  has  no 
thumb.     The  crown  is  entirely  different  in  construction  from  that  of  the  fore- 
foot.    A  few  of  the  teeth  appeared  to  have  been  broken  out  by  the  force  of 
the  rocks  thrown  at  the  head  or  the  animal,  and  were  carried  some  little  dis- 
tance ;  so  that  they  escaped  in  a  measure  the  violence  of  the  fire,  and  haTe  all 
the  appearance  of  those  of  a  carnivorous  animal.     The  second  trace  of  human 
existence  with  these  animals,  I  found  during  the  excavation  of  the  Missouri 
LcTiathan.    There  was  embedded  immediately  under  the  femur  or  hind-W 
bone  of  this  animal  an  arrow-head  of  rose-coloured  fiint,  resembling  those  used 
by  the  American  Indians,  but  of  a  larger  size.    This  was  the  only  arrow-head 
immtdiately  with  the  skeleton;  but  in  the  same  strata,  at  a  distance  of  five  or 
six  feet,  iu'a  horizontal  direction,  four  more  arrow-heads  were  found;  three  of 
these  were  of  the  same  formation  as  the  prcecdiujij ;  tlie  fourth  was  of  a  very 
rude  workmanship.     One  of  the  last-mentioned  three  was  of  agate,  the  others 
of  blue  flint.    These  arrow-heads  are  indisputa!)ly  tlie  work  of  human  hands. 
I  examined  the  deposit  in  which  they  wore  embedded,  and  raised  them  out  of 
their  embedment  with  my  own  hands  (p.  21-2'1-)." 

I  have  visited  a  drift -ued  at  Aylcsford,  but  have  not  succeeded  in  getting 
any  flint  implements,  excepting  questionable  arrow-heads.  Molars  ana  tusks 
of  Elephun priMtgemu*  are  frequently  met  with,  but  I  have  not  yet  realized  my 
desires  in  respect  to  weapons,  even  with  the  assistance  of  my  boys,  whose  eyes 
are  sharper  than  my  own.     1  hope,  however,  to  do  so. 

In  the  Charles  Museum  we  have  a  flint  celt  of  orthodox  type,  like  that 
drawn  in  the  "GtOLOGisT,"  fig.  37,  p.  19.  Tliis  s])ecimen  was  found  at  the 
top  of  the  chalk  escarpment,  above  Kit's  Coty  House,  and  was  lying  in  what 
Is  termed  a  "pothole,  near  the  surface,  and  associated  with  other  flints,  as 
they  are  usually  seen,  in  great  abundance.  The  "  pot-holes"  I  believe  to  be 
caused  by  the  subsidence  of  the  clay  and  flints  into  sandpi])es  of  large 
area.  I  intend  visiting  this  locality  again,  and  if  anything  worth  notice  turns 
up,  I  shall  communicate  it. — Yours  very  truly  W.  H.  Bensted,  Maidstone. 

Geology  op  Cadiz. — Sir, — Would  you  kindly  refer  me  to  any  books  or 
memoirs  in  which  may  be  found  some  account  of  the  Geology  of  Cadiz? — Yours, 
&c.,  SEBAjmA>'  Baggs. 

We  cannot  find  any  work  descriptive  of  the  Geology  of  Cadiz.  This  city  is 
situated  on  the  Tertiary  beds,  whien  form  part  of  the  Guadalquiver  basin,  as 
may  be  seen  by  reference  to  either  Dumont*s  or  Murchison  and  NicoPs 
Geological  Map 'of  Europe.     It  would  be  advisable  for  any  geologist  visiting 


1S36^ ;  and  by  Ansted  (Quart.  Joum.  Geol.  Soc.,  vol.  xv,  p.  5S5,  &c.). 

Errata  ik  "Geology  op  Athloke." — Page  109,  17  lines  from  bottom, 
for  "any  small,  &c."  read  ^*niif  small, ^c" — Do.,  11  lines  from  bottom, for  "Italy" 
read  "hlaij^* — p.  170,  7  lines  from  top,  for  "parallel,  crosswise"  read  '* parallel 
orero99Kay8to—^.  171,  under  woodcut,  for  "strike  north  and  east"  read 
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"Morli  and  iokH" — the  same  page  rend  "  Nfligan't  fbtlg."  In  the  list  oTfosnls 
read  "  Naticopsa  Pkillipiii,"  ana  "  Lozoiifaa."—G.  R.  V. 

Ekhata  is  Hutton's  Review  of  Mb,  Dabwjs'b  Theoey. — Page  132,  line 
scvta  from  botlom,  for  " Ttaa"  teaA  " tame," — p.  134',  line  31,  for  "watched" 
kbA  " malcAed" — p.  135,  line  12  for  "have"  reed  "  i/t>" — also,  line  1^  for 
"  larger"  read  "  loiufet" — p.  136,  line  29,  for  "  but  in  the  Pampoui  mud"  read 
"tff/  lie  Pampean  wmrf."— P.  W.  H. 

GsOLOGY  OF  Clevedon — SiE, — Will  jou  kiodl;  answer  the  followmg  qne*- 
tion  tliroiigh  the  mtdium  of  jour  valuable  "Notes  and  Queries."  1.  What 
strain  arc  developed  at  Clevedon,  near  Bristol,  EspeeiaUj  ean  yon  inform  me 
whctlier  marneaiau-liincstonc  is  one  of  them.  S.  Whilst  at  Ashley,  Altrin- 
cham,  Chesuirc,  in  ISSO,  I  found  tlie  fossil  of  which  1  enclose  dnwiugs — 
What  is  it  f  It  nras  discovered  in  a  ploughed  Held  on  what  appeared  to  me 
lo  be  drift.  3.  Are  tliose  echini  found  in  gravel  flint-casts  of  the  interior  ? — 
J.  C.  C,  Dedham. 

1.  Clevedon  Hill  consists  of  iMountaiQ-UincstoDe,  and  some  sandstone  belong- 
ing to  the  Coal-measures.  Sec  Mr.  Trimmer'a  paper  on  the  gravel  Ijing  on 
Cleveland  down,  in  the  Jonrn.  Geol,  Soe.,  vol.  a..,  p.  SSS,  &e.,  where  a  section 
of  tlic  hill  is  given  with  ranch  intcrcstinc  information  about  the  Drifi^ravel 
of  its  virinitv.  2.  We  cannot  sav  what  tbe  specimen  is  from  the  Ggore  sent  to 
us.    3.  Yes. 

'fwo  Species  of  Chitoh  yRox  the  Upper  Siluwau  Beds  or  Dudlst.— 
About  two  or  three  ycMa  since  Prof,  de  Koninck  figured  and  described  these 
tossih  from  tlic  origmal  Epceimous  in  the  magnificent  collection  of  Mr.  John 
Gmj,  of  Hnglev 
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ne  others  discoyered  by  him  in  the  same  formation.  This  savant  made  known 
the  same  time  the  existence  of  a  Chiton  in  the  tertiary  rocks  of  Italy.  This 
xnes,  the  knowledge  of  which  is  due  to  the  researches  of  M.  Cantraine, 
ifeasor  at  the  University  of  Ghent,  will  be  described  by  him  under  the 
Dae  of  C.  tubappemnusy  in  the  second  part  of  his  '*  Malacologie  M^ditterranecne 
Littoiralis,"  nnless  it  should  be  identical  with  that  of  the  environs  of  Turin, 
blished  in  1847  by  M.  Michelotti,  under  the  name  of  C.  miocetticiu. 
Before  the  publication  of  Baron  Ryckholt's  work,  Mr.  King  liad  already 
Qounced  the  presence  of  a  Chiton  found  by  M.  Loftus  in  the  Permian  heda 
the  environs  of  Sunderland,  and  described  afterwards  under  the  name  of 
Lo/fmnamtu.  On  the  other  hand,  M.  Philippi  had  made  known  two  other 
9Cies  C.  neulus  (Gray),  and  C./asicularis  (Linnseus),  from  the  tertiary  forma- 
n  of  Sicily. 

To  all  these  discoveries  Mr.  Salter,  in  1846,  added  another,  not  the  least 
narkable,  that  of  a  species  of  Chiton,  in  the  inferior  Silurian  strata  of  Ireland, 
lis  author  proposea  on  tliis  occasion  a  new  genus  under  the  name  of 
UwdutkoehiioH,  destined  to  receive  solely  the  palaeozoic  species ;  but  as  the 
t>posed  genus  is  not  distinguished  in  any  essential  characteristics  from  the 
Imary  genus  CZd'/on,  Prof,  de  Koninck  considers  it  useless;  and  at  most  it 
old  only  serve  to  designate  a  section  from  the  last. 

In  1848,  Mr.  Searles  Wood  described  and  figured  in  his  magnificent  "Mono- 
aph  of  the  Mollusca  of  the  English  Crag,"  three  species  of  fossil  Chitons,  of 
which  one  was  new  C.  striffillatus  ;  and  the  other  two  identical  to  species  now 
inp  in  our  seas,  C.  fascicular^  (Linn.),  and  C.  Rlssoi  (Payr). 
About  the  same  time  M.  Eudes  Deslougchamps,  to  whom  science  is  indebted 
•  a  great  number  of  excellent  works  upon  the  Jurassic  fossils  of  the  environs 
Caen,  discovered  in  Bathonienne  beds  at  Langrune  the  posterior  or  anal 
ite  of  a  species  of  Chiton,  which  he  dedicated  to  M.  de  Koninck.  This  was 
B  first  discovery  of  the  ffcnus  in  the  secondary  rocks. 

In  1852  M.  Terguem  added  another  link  to  the  chain,  which  bound  the  palse- 
ic  Chitons  to  those  of  our  own  epoch,  by  the  discovery  of  another  new  species, 
Deskayeniy  in  the  middle  lias  ot  Thionville. 

Lastly,  M.  F.  A.  Roemer,  described  and  figured  in  1855,  a  new  species  of 
liton,  C.  lavi^atus,  from  the  upper  division  of  the  Devonian  formation  of  the 
virons  of  Grund ;  and  figured  another,  without  naming  it,  and  for  which  De 
oninck  has  pro})Osed  that  of  C.  tumidus. 

The  following  is  a  list  of  all  the  fossil  Chitons  known  to  this  day,  with  the 
ological  formations  and  localities  where  they  have  been  found. 

Upper  Tertiary, 

1.  Chiton  sieulus,  Gray.     Sicily. 

2. /ascicularis,  Linn.     Sicily,  Sutton, 

3. Rissoi,  Payrandeau.     Sutton. 

4. stru/illatusy  Wood.     Sutton. 

g  C  miocenicusy  Michellottti.    Turin. 

X  aub-appenninus,     Cantr? 

6. subcajetaniiSy  Poli  (ex  fide  d*Orb.).    Turin. 

7.  — — ^  transenna,  Lea.     Virginia. 

Lower  Tertiary. 

8. afUiquuSy  Conrad.    Alabama. 

9.  —  GrignoniensiSy  Lamk.     Grignon. 

Great  Oolite  or  Batiionian. 

10.  Chiton  Koninckiiy  Eudes  Deslongch.    Langrune. 

Lias. 

11.  Chiton  DethaifsiiyT&c^Qm.    Thionville,  Permian.    (See  appendix,  ow 

the  additional  Permian  species  determined  in  lS5S,\i3  L,Ykk\^^?^. 


13.  Cii/nn  UJlmi«Kui,  King.    Humbleton  HiH. 

Cahbosiferocs. 
VA.  Ci'lOK  ^nefntrirvi,  De  Kon,     Viai. 
'grmmalHt,  De  Koik.     TiaiS. 

,  var.  Mo»'it»i»,      De  RyckL    Vis*. 

,  —   Viffficola,       — 


~prUcnii,  Miinster.    Tounuij. 

—  Neniraiiai,  De  Rjckh.     Tourney, 


I'J, (Cii'oKitfliKi)  eordi/er,  De  Kon.    Toiiniay. 

UrrER  Devokus. 
20.  CiifoH  LFriffalun,  Fr.  Ad.  Koemer.    Grand. 

21. iKmida-,  De  Kon.     Grand. 

Middle  Dbvokiaji. 
irriiffiitHt,  G.  F.  Sandberger.     Willmcr, 
trdiformif,  G.  Soudbcrgcr. 
,  riscmi,  G.  Sondb.  nr>n  Munstcr. 
K^Saailhergianii,  Dc  Rjckh. 


33.- 


*;.  Plymouth  (Gcul.  Surv.  of  EngLmil). 
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PROJECTED  EXPLORATION  OF  ICELAND  BY  THE 

ALPINE   CLUB. 

We  are  glad  to  find  this  interesting  and  little-known  conntiy  is 
likely  to  be  visited  by  some  of  the  members  of  this  enterprising 
chib.  The  address  recently  delivered  by  the  Vice-President,  Mr. 
William  Longman,  now  lies  before  ns,  illustrated  by  a  neatly-ezecnted 
mi^  of  the  wild  volcanic  island  he  seeks  to  bring,  in  a  special 
maimer,  before  scientific  notice.  It  is  quite  surprising  to  think  that 
a  ooniitry  so  rich  in  the  physical  phenomena  of  moving  glaciers  and 
active  volcanos  has  "  never  been  explored  or  even  visited"  by  any 
traveller  who  has  made  a  study  of  such  great  causes  of  surface- 
aspect.  Certain  work  has,  however,  been  done,  and  what  records  of 
it  we  have  been  able  to  meet  with  are  appended  to  this  article. 
Most  of  them  are  books  available  for  study,  and  for  this  special 
work  perusal  of  them  will  be  use^  as  no  doubt  a  goodly  company 
of  physical  geologists  will  answer  Mr.  Longman's  call ;  for  existing 
glacial  conditions  in  Iceland  are  more  likely  to  aid  them  in  learning 
the  operations  of  the  post-pliocene  glacial  eras,  which  in  Britain 
have  left  such  abundant  records  of  their  existence. 

No  one  who  has  read  the  last  *'  Edinburgh  Paper,"  by  Mr.  Robert 
Chambers,  "  Ice  and  Water,"  can  fail  to  see  how  greatly  our  com- 
prehension of  the  recent  arctic  condition  of  the  British  Isles  will  be 
VOL.  IV.  2  b 
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aided  by  examination  of  that  icy  finnge  of  the  northmi  eone,  wbich 
has  of  late  so  materially  influenced  our  climate,  as  if  we  yrtm  again 
menaced  with  a  southerly  extension  of  polar  ice. 

The  geological  valae  of  the  stady  of  Icelandio  giaaera  is  well  aet 
forth  by  Mr.  Longman,  when  pointing  ont  the  heaps  of  sand  and 
clay  bedded  in  their  snbBtanceB,  which,  when  the  progressive  motion 
of  the  glacier  from  the  joknil  or  ice-mountain  is  stayed,  are  seen  to 
form  "  catenation  of  small  hilla  round  its  base" — featnres  in  the 
natural  arrangement  of  Burface-materiol  to  be  paralleled  in  the 
mountain -districts  of  Wales  and  Cumberland. 

And  although  these  histories  of  arctic  and  snb-arcdc  conditions 
come  in  at  the  close  of  the  geolo^cal  reoord,  yet  they  are  by  no 
means  insignificant  in  their  operations,  nor  were  they  slight  in  their 
duration. 

The  Pleistocene  age  of  Scotland  is  shown  by  the  researcheB  of  Mr. 
Chambers  to  contain  within  its  limits  seren  periods,  marked  by 
distinct  deposits,  each  the  result  of  an  important  physical  alteration 
r  order  of  theap.  endint;  with  the 
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But  the  obseiTation  of  modem  glacial  conditions  in  Iceland  is  not 
the  only  way  in  which  existing  phenomena  can  be  nsed  with  advan- 
tage in  the  interpretation  of  by-gone  history.  The  formation  of  the 
gypseooB  and  saliferous  marls  of  the  Triassic  series  is  very  imper- 
fectly understood,  and  nowhere  so  well  as  in  Iceland  can  be  seen  the 
operations  of  mnd-springs  charged  with  muriates  and  sulphates,  such 
as  form  the  well-marked  features  of  the  "  red  marl"  deposits  of 
England,  and  which  may  have  resulted  from,  some  such  operations  of 
aubterranean  heat. 

The  war  between  Huttonians  and  Wemerians  is  not  quite  so  fierce 
now  as  when  Sir  George  Mackenzie,  himself  a  stout  supporter  of  the 
great  Scotchman,  visited  the  volcanic  tuffs  and  scoriffi  of  Hecla ;  but 
many  igneous  minerals  are  yet  unsolved,  and  very  good  help  may  be 
given  by  a  careful  study  of  the  "  Pearlstones,"  silico-aluminous 
deposits,  and  others  so  abundant  in  the  volcanic  regions  of  Iceland. 

Again,  another  field  of  observation  was  opened  seventeen  years 
ago  by  Prof.  Ehrenberg,  and  has  not,  to  our  knowledge,  been  entered 
by  any  one  since.  Volcanic  products  erupted  fix)m  the  craters  of 
Iceland  have  been  carried  in  the  shape  of  "  meteoric  dust"  to  a  dis- 
tance of  five  hundred  miles.  A  good  example  of  this  is  the  case  of 
the  ship  "  Helena"  of  Copenhagen,  covered  with  a  layer  of  ashes  and 
dust  when  at  a  distance  of  five  hundred  and  thirty-three  English 
miles  south-east  of  Hecla.  To  this  mountain,  then  in  eruption,  the 
doud  of  wind-blown  volcanic  matter  was  traced,  and  the  result 
showed  that  the  same  silicious-shelled  infasoria  contained  in  it  were 
also  to  be  met  with  in  the  dust  which  had  settled  upon  the  flanks  of 
Heda,  and  by  colour,  appearance,  and  contents,  the  transported  dust 
was  identical  with  that  which  had  settled  upon  near-lying  places. 

In  connection  with  this.  Prof.  Ehrenberg  suggests  that  it  would  be 
of  the  utmost  value  to  secure  samples  of  dry  ashes  of  any  kind  that 
have  not  been  wetted  since  their  eruption ;  and  that  if  any  traveller 
in  the  volcanic  region  was  fortunate  enough  to  be  upon  the  mountain 
^hile  ash  or  dust  of  any  kind  was  being  emitted,  it  would  be  im- 
portant to  secure  a  specimen  of  such  deposit  before  it  had  been  sub- 
jected to  atmospheric  or  aqueous  influences,  so  that  the  important 
question  may  be  settled  whether  organic  bodies  do  exist  in  matter 
emitted  from  volcanic  vents. 
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other  questions,  the  settlement  of  'whicli  is  desirable,  wQl  no 
doubt  suggest  tliemselvea  to  those  geologists  who  join  the  expedition, 
bat  the  above-mentioned  seem  to  as  specially  worthy  of  an  onwmrd 
stage,  and  we  do  not  expect  that  to  the  scienoe-loTing  membera 
of  the  Alpine  Club  they  will  be  suggested  in  win. 
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A    LECTURE    ON    "COAL." 

By  J.  W.  Salter,  F.G.S. 

(Ooniinued  from  page  183.^ 

I  shall  now  give  a  few  out  of  many  specimens  of  coal,  to  show  its 
composition,  and  so  look  at  it  in  a  practical  point  of  view.  For 
ordinary  purposes,  there  is  no  doubt  the  "  best"  is  the  best ;  but 
whether  that  best  is  Welsh,  or  Newcastle,  or  Scottish,  I  do  not  pre- 
tend to  say ;  for  the  various  kinds  of  coal  are  suited  for  different 
purposes,  and  what  may  be  refdse  in  one  direction  may  be  of  the 
greatest  use  in  another. 

In  experiments  undertaken  with  a  view  to  determine  what  coals 
were  best  suited  for  our  steam-navy,  Sir  Henry  de  la  Beche  and. his 
associates  tried  nearly  all  the  kinds  known  in  Britain,  and  compared 
them  too  with  those  artificial  fuels  which  are  made  up  from  coal- 
refuse,  and  are  extremely  valuable  in  their  way. 

I  can  only  p^ve  a  few  examples,  and  shall  refer  my  young  readers 
— they  are  older  now  than  when  the  lecture  began,  and  will  not  mind 
a  little  dry  study — ^to  the  book  itself,  if  they  require  more  informa- 
tion.* 

They  tried  these  coals  to  see  how  much  they  held  of  carbon,  which 
sapplies  the  heat ;  of  hydro  jjjen,  which  gives  the  flame ;  of  oxygen,  which 
is  worse  than  useless  in  the  coal,  though  essential  in  the  air  that  is  to 
support  the  combustion  ;  and,  lastly,  the  quantity  of  ashes  left  after  the 
coal  was  consumed.  Because  it  is  clear  that  the  coal  which  will  give 
most  beat,  and  make  least  smoke,  and  leave  the  least  quantity  of  ash, 
provided  it  be  not  troublesome  to  manage,  must  be  the  best  coal  to 
bum. 

Now,  our  steam-navy  coal  requires  all  these  good  qualities.  It 
must  have  the  strongest  heating  power  for  the  smallest  quantity,  and 
the  less  smoke  it  makes  the  better ;  for  that  is  not  only  all  wasted 
carbon,  but  it  betrays  the  position  of  the  ship,  when  we  would  fain 
keep  our  enemy  in  the  dark  as  to  our  movements.  Moreover,  it 
should  be  a  coal  that  does  not  break  or  fly  to  pieces  very  easily ;  for 
the  rolling  motion  of  a  ship  in  a  gale  is  very  trying  to  the  materials 
in  her  hold.  Nor  is  a  coal  that  bums  too  quickly,  and  makes  the 
bars  white  hot,  quite  the  ri^ht  thing  for  men  to  stand  in  front  of, 
for  a  stoker  with  such  a  grievance  might  make  sad  havoc  with  the 
engine.  All  has  to  be  considered ;  and  I  believe  the  government 
has  rejected  Welsh  anthracite  (so  good  for  frimaces),  and  taken,  in 
the  main,  Welsh  caking  coal.     Out  of  three  hundred  thousand  tons 

*  Memoirs  of  the  Geological  Sunrer,  vol.  2,  part  2. 


used  by  them  in  1860,  nearly  one  hnndred  and  ninety  tfioiuand  woe 
Webh  coals. 

The  TarionB  qnalitiea  stand  as  follows ;  beginning  with  those  which 
hare  the  greatest  heating  power.  The  column  standing  before  iba 
name  shows  how  many  poimdB  of  water  can  be  converted  into  steam 
by  the  use  of  a  pomid  of  the  coal.  The  column  C  stands  for  the 
carbon ;  H  for  hydrogen,  which  is  greatest  in  the  bitmninooH  coals, 
and  by  its  blaze  adds  bo  much  to  the  cheerfiilness  of  the  fire-side. 
Those  coals  that  have  most  of  it  are  caking  coals,  whudi  is  an  addi- 
tional attraction.  Who  does  not  like  to  poke  the  fire  F  Bat  when 
stem  work  is  to  be  done,  and  every  ounce  of  coal  is  so  moch  added 
on  to  the  price  of  iron — then  the  coal  which  has  most  carbon  is  in 
requcBt,  0,  oxygen,  is  simply  a  nnisance ;  for  being  combined  with 
(K)  hydrogen,  it  forms  bo  mnch  water — a  thing  to  be  got  rid  of 
before  any  heat  can  be  got  ont  of  the  coal. 

The  beBt  patent  faels  have  none  of  it,  and  Welsh  coal  has  less  than 
Newcastle,  and  thiB  than  Scotch,  as  the  table  will  show.  ■  My  own 
opinion  is,  that  the  farther  yon  go  north,  the  more  it  takes  to  wann 
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kitchen^  if  sndh  a  divigion  ooTild  be  made.    And  coal  that  is  so  bad 
that  no  Englishman  would  like  to  bom  it,  may  be  exported ! 

And  now  we  mnst  leave  the  coal,  with  one  extract  from  a  work 
thatisratherbnlln^,  but  Aill  of  information.  Bonald's  and  Bichard- 
son's  **  Ghemioal  Technology,"  vol.  1,  treats  of  (del  and  its  applica- 
tionSy  and  from  this  work  what  little  I  have  to  say  of  the  prodncts 
of  ooal  will  chiefly  be  taken.*  From  it  we  learn  that  in  1855  the 
fuel  used  was  divided  as  follows : — 

Household  coal    19,000,000  tons 

Ironworks    13,000,000 

Steam,  gas,  Ac 9,000,000 

Export 400,000 

45,000,000 

Add  for  Scotland 7,500,000 

„       Ireland    220,000 

Total 52,720,000 

Onr  present  consumption,  as  above  said  (p.  60),  is  about  seventy 
million  tons,  and  for  the  future  it  will  probably  be  greater ;  and  this, 
remember,  is  all  from  the  older  or  true  coal-measures.  The  conti- 
nent of  Europe  is  supplied,  in  many  places,  with  coal  of  a  later  date. 

We  mnst  look  at  some  of  the  products  of  coal. 

It  seems  hardly  necessary  to  allude  to  gas,  for,  like  the  common 
blessings  of  light,  and  air,  and  health,  we  are  only  sensible  what  a 
boon  it  is  when  we  lose  it.  It  would  take  a  chapter  by  itself.  Gas 
is  now  made  so  carefully,  and  purified  so  completely  nrom  the  dele- 
terious things  that  once  poisoned  us,  that  I  believe  I  am  safe  in  say- 
ing that  the  bisulphuret  of  carbon  is  the  only  impurity  they  do  not 
remove.  Even  this,  I  learn,  Mr.  Bowditch  has  lately  succeeded  in 
domg. 

We  are  told  that  a  country  rector  in  Yorkshire,  Dr.  Clayton,  of 
Crofton,  first  discovered  coal-gas  ;  and  his  letter  to  the  Hon.  Robert 
Boyle  attracted  attention  from  the  Royal  Society — when,  do  my 
readers  think  P—in  1739,  fifty  or  sixty  years  after !  So  much  for 
the  spirit  of  discovery  at  that  date.  The  first  person  who  really 
used  gas  for  practical  purposes,  and  whose  credit  ought  not  to  be 
forgotten,  was  a  Mr.  Murdock,  an  engineer  employed  by  Bolton  and 
Watt  in  putting  up  steam-engines  at  Redruth.  He  ht  up  his  own 
house,  and  afterwards  the  Soho  Works  at  Birmingham ;  and  even 

*  I  did  not  know  that  this  celebrated  work  contained  a  chapter  on  the  question 
"  What  is  coal  ?'*  till  latelj,  or  I  should  have  referred  to  it  at  first.  The  case  which 
gave  rise  to  the  discussion  was  that  of  *'  Gillespie  v.  Russell."  I  need  hardlj 
■aj  that  my  own  conviction  is,  that,  in  a  commercuJ  sense,  whatever  is  a  bed  of 
foiaSifuel  is  a  bed  of  coal.  I  believe  fullj  that  in  Dumfriesshire  and  the  county 
of  Down  there  are  beds  of  fuel  made  of  fossil  ChrdptoUtes — seo-cMfvimals.  TVkS^ 
are  veiy  thin  beds,  but  they  are  true  anthraeite  coal  for  all  thai. 
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made  portable  gas  to  light  him  home  &om  tha  minoa  at  night. 
About  1^09,  the  improvemont  had  fbnnd  ita  waj  to  London,  and  one 
side  of  Fall  Uall  was  illuminated  by  gas ;  and  the  French,  erar  on 
the  alert  for  unprovements,  lighted  parts  of  Faris  with  it  ft  few  jean 
afW.  In  1852,  four  thoosand  millions  of  cnhic  feet  wera  bonit  in 
London  alone !  and  the  quantity  of  coal  to  sapply  this  was  four 
hundred  and  eight  thousand  tons — ten  thonaand  cnbiofeet  or  there- 
abouts to  a  ton.  Boghead  Cannel,  I  learn  &om  Mr.  Binn^,  pro- 
duces thirteen  thousand  to  fourteen  thousand  feet  per  ton. 

A  table  of  the  products  obtained  during  the  distillation  of  coal  is 
given  in  the  useful  work  we  have  referred  to  (p.  567  in  toI.  2)  ;  ao 
that  may  be  consulted  for  details.  Besides  tJie  coal-tar  &om  the 
coke,  a  number  of  gases  are  given  off,  of  which  the  following  are  to  be 
found  in  the  gasometer : — 

Carbnretted  hydn^n — the  principal  gas  we  burn : 

Olefiant  gas,  and  some  other  hydro-carbons  : 

Carbonic  oxide  :  Hydrogen : 

And  a  very  little  nitrogen,  ammoni&,  and  bisnlphuret  of  carbon — 
the  last  a  substance  they  do  not  as  yet  remove,  thongh,  as 
above  a&id,  they  might  if  they  would. 
The  olefiant  gas  it  is  which  gives  the  bright  lif^ht  to  f^as,  for  car- 
buretted  l]yiirLif,'L-n  witlioiit  It  uouKi  proiluue  a  very  dull  iliune. 
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They  are  either  hydro-carbons  or  carbo-hjdrogens,  as  the  case  may 
be.  And  then  there  are  acid  fats,  Bosolic,  bninolic,  carbolic,  Ac., 
which  are  likely  to  test  the  skill  and  research  of  our  chemists  for 
generations  to  oome. 

We  oan  glance  at  one  or  two  only  of  the  more  important  of  these 
sobstanoes. 

Fkuraffine,  or  napthaline,  which,  as  above  said,  exists  in  the  coal- 
napthay  is,  however,  more  profitably  obtained  by  distillation  of  the 
celebrated  Torbane  Hill,  or  Boghead  coal,  and  some  of  the  Cannel 
coals,  at  a  dxdl  red  heat ;  thongh  even  at  this  heat  only  a  portion  of 
the  oil  can  be  retained,  the  rest  going  off  in  the  form  of  ooal-gas. 
An  analysis  of  an  average  specimen  of  the  coal  is  as  follows,  side  by 
side  witk  an  analysis  of  the  pure  parafi&n  itself: — 


Boghead  Coal, 

Carbon 60  to  65  per  cent. 

Hydrogen    ...  7|  to    9        „ 
Earthy  matter  20  to  25        „ 

100    parts 


Pure  Pa/raffin. 


Carbon 84r|  per  cent. 


Hydrogen 14 1 

Loss  or  oxygen...         | 


99 


» 


100  parts 


And  by  this  distillation,  paraffin  oil,  naptha,  and  pare  paraffin  are 
obtained.  The  oil,  as  before  said,  is  used  largely  for  machinery,  the 
naptha  for  light ;  so  that  a  railway  train  may  be  driven  by  the  coke, 
lubricated  by  the  oil,  and  lighted  by  the  naptha  obtained  from  the 
same  cwt.  of  coal. 

From  the  oil  a  crystalline  substance,  which  is  true  paraffin,  is 
obtained  by  cooling,  and  when  purified  by  vitriol,  soda,  and  warm 
water,  yields  at  last  the  beautiful  c€mdles  with  which  most  people  are 
now  familiar.  We  can  get  oil  and  spermaceti  at  last  without  hunting 
out  and  destroying  the  lord  of  the  polar  seas. 

Such  oils  and  candles  are  made  from  other  bituminous  shales  in 
onr  own  country.  Those  of  Caithness  are  chiefly  bituminous  remains 
of  Old  Bed  Sandstone  fish!  So  Miller  and  Murchison  tell  us. 
And  bis  majesty  the  King  of  Ava  makes  most  of  his  pocket-money 
by  sending  us  the  "  Bangoon  tar*'  for  this  purpose. 

The  only  uses  that  I  know  of  for  creasote  are  curing  ham  and 
toothache ;  for  the  fluid  used  for  "  crease  ting"  timber  is  not  creasote, 
bat  pitch-oil.  We  have  done  now  with  these  acrid  and  tarry  elements, 
and  must  say  a  word  on  the  scented  ethers  which  are  found  in  coal. 

For,  strange  to  say,  in  this  dark  compound  of  ill  savour,  lie  im- 
prisoned fairy  scents  which  rival  the  breath  of  flowers.  Their  Aill 
history  may  be  found  in  Ure's  New  Dictionary  of  Chemistry,  or  the 
original  papers  by  Prof.  Hofimann,  in  the  Philosophical  Journal. 
Prof.  Hofimann  himself  has  been  a  largo  discoverer  in  this,  as  in  all 
other  branches  of  organic  chemistry ;  and  I  have  heard  an  anecdote 
of  these  researches  worth  recording  here.  A  lady  whom  he  had 
admitted  to  his  laboratory  while  these  essences  were  being  manu- 
factured, was  so  charmed  with  the  odour  of  hyacinth,  that  she  forgot 
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all  about  ihe  leRtate  lie  was  giTing  her,  and  Bent  him  a  baabet  next 
day,  crammed  with  flowera  from  the  greenhoiiBe,  that  he  might  have 
more  material  at  comnumd.  He  is  equally  gi'eat  in  ooal-cxilonra,  but 
of  that  anon. 

PerbapB  the  most  ralnable  product  of  coal-napth&  is  benzole,  or 
benzile  (C  H^) .  The  more  volatile  portion  of  the  napthi  haa  been 
shown  hj  Mansfeld*  to  coneiatchiefiy  of  this  snbatance,  a  pale  yellow 
eweetigh  oU,  as  inflammable  as  gunpowder.  By  distilling  naptha  in  a 
peculiar  way,  and  at  a  moderate  temperature,  first  aUdoie,  then  bemoie, 
then  ioluole,  paaa  over  anccessively,  while  the  leas  Tolatile  camphole 
is  left  in  the  water.  The  first  named  being  the  moat  volatile,  and  the 
tolnole  least  so,  yon  may  get  pretty  pnre  benzole  b^  taking  what 
comes  midway.  By  adding  strong  nitric  acid  a  nitro-bensole  is 
formed,  and  this  was  the  first-discoTcred  of  all  these  pleasant  odonrs. 
It  ia  like  that  of  bitt«r  almondB,  and  is  osed  in  fragrant  soaps,  &c. : 
and  it  is  not  absent  li-om  the  cook's  repertory. 

Toluola  has  the  same  properties,  and  from  one  or  other  of  these 
substances  (for  they  play  a  good  deal  into  each  others  hands,  I  am 
told)  a  varied  set  of  essences — frnits  and  flowers — jonqnil^iyacinth, 
tuberose,  jasmine,  are  derived.  The  famed  "millefleurs"  is  a  product 
of  gas  refuse.  How  many  gallons  of  it  have  been  washed  into  the 
Thames ! 
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The  cliloride  of  lime  was  employed  hy  Hoffinann  to  test  the  portions 
as  they  passed  oyer ;  the  aniline  giving  a  fine  violet  colour,  while  the 
lenool  did  not. 

The  aniline  mnst  be  crystallized  with  sulphuric  acid  to  obtain  the 
ooloor ;  and  the  process  is  thus  given  in  Ure's  Dictionary,  from  Mr. 
Perkins'  account,  in  brief. 

^  Dissolve  equivalent  portions  of  sulph.  aniline  and  bichrom.  of 
potash  in  water ;  mix,  and  let  stand  for  several  hours.  Filter,  and 
wash  and  dry  the  black  precipitate.  Digest  this  in  coal-tar  naptha  to 
extract  a  brown  resinous  substance ;  and  finally  digest  with  alcohol 
to  dissolve  out  the  colouring  matter,  which  is  left  behind  on  Hiatilling 
•the  spirit,  as  a  coppery  friable  mass." 

To  use  it,  add  a  strong  solution  in  alcohol  to  a  boiling  solution  of 
oxalic  acid,  and  apply  when  cold  to  the  fabric  to  be  dyed. 

But  even  this  is  not  the  last  of  the  coal-mirades.  Teetotal 
advocates  may  keep  watch  over  every  grain  of  barley ;  but,  alas ! 
we  can  get  alcohol  from  boghead  coal.  I  never  tasted  it,  nor  wish 
to  taste  it ;  but  I  understand  it  is  yet  more  sleepy  stuff  than  that 
from  the  upper  regions.     Requiescat  in  pace. 

"  There  is  no  end,"  says  Mr.  Binney,  "  to  the  combinations,  solid, 
liquid,  and  gaseous,  which  belong  to  the  chemistry  of  coal.  Who 
shall  say  these  bodies  do  not  change,  the  one  into  the  other,  under 
various  circumstances  ?"  What  may  we  not  learn  from  their  inves- 
tigation regarding  the  laws — nay,  perhaps,  even  the  constitution  of 
matter?  '  And  all  that  is  true  of  coal  and  its  products  may  be  said — 
leading  a  wide  margin — for  peat  and  other  fossil  fuels.  They  have 
the  same  constituent  parts,  and  are  among  the  best  of  our  earthly 
treasures,  although  we  have  sadly  wasted  them  before  we  knew  their 
value.* 

Light,  heat,  motion,  fragrance,  and  colour — all  from  coal !  What 
more  could  the  sun  himself  do  for  us  ?  Is  the  heat  from  below  the 
same  with  that  from  above  ?  Robert  Stephenson  used  to  say  so,  and 
when  he  saw  one  of  his  own  locomotives  tearing  away  at  the  rate  of 
for^  miles  an  hour,  would  call  out,  half  in  fun  and  half  in  earnest, 
**  There  goes  the  bottled  sunshine." 

An  acquaintance  of  mine,  who  knows  coal  mines  well,  gives  me  the 
same  idea  in  heroic  verse : — 

"  Tie  the  old  sun's  heat 
That  now  cooks  onr  meat ; 
"lis  is  his  bottled  up  beam 
That  gets  np  onr  steam." 

Stephenson  was  right.  It  is  the  light  and  heat  of  former  days 
expended  in  converting  carbonic  acid  and  water  into  coal  that  is  here 
stored  up  for  man.     He  can,  by  again  converting  coal  into  carbonic 

*  Eren  anthracite  was  regarded  in  America,  fiflj  years  ago,  as  incombustible 
retuae,  and  thrown  awaj.  Li  1316,  or  a  little  later,  it  was  made  a  capital  offence 
to  bom  oocJ  :  one  man,  in  Edward  Ist's  reign,  was  actually  hnng  for  it 
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itcid  and  water,  erolre  sgain  that  heat  and  light,  and  dm  it  in  a 
thousBJid  ways  beneficial  to  his  race ;  nay,  essential  to  Ms  veij 
civilized  existence. 

"  My  heart  ii  awed  within  me,  when  I  tiunk 
Of  the  great  miiade  that  stiU  goes  on 
In  eilenoe  roond  me, — the  perpetnsl  work 
Of  thy  crsation — finished,  yet  renewed 
For  ever."  BaTura. 

I  have  said  little  of  iron,  though  it  always  aocomptmiee,  and  is  tht 
the  very  handmaid  of  coal.  For  more  pcecioaB,  intrinsically,  are  tlteee 
black  dirty  jeweh  to  England,  than  her  silver  mines  ever  were  to 
Spain.  "  GKve  me,"  said  Dr.  Percy,  in  his  opening  lecture  to  the 
working  men,  "  the  iron,  and  the  coal,  and  tlie  brawny  arm  of  an 
Englishman,  and  111  soon  have  the  gold." 


In  even  a  short  essay  like  this  there  have  been  not  a  fi 
doe  to  me,  and  the  printers  have  to  answer  for  a  few  more.     In  p. 
10,    I  said  the  Whitehaven  coal-field — a  mere  strip — snpplied  all 

Li.Mraslii.-e.nmittlT,L'iJfn.',.))i,.i-  tliu   Maii.-l.fster  ronl-field  f     I   hftve 
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boUow  space  left  beneath  these  gave  rise  to  the  original  figure  of  the 
dome-shape  of  SUgmaria,  and  the  idea  of  its  being  a  floating  plant,  an 
idea  which  has  figored  in  a  hundred  essaTS  on  coal.  It  is  an  excellent 
proof  how  much  onr  logic  may  go  astray  with  the  premises  wrong. 

Lastly,  as  a  condnfflye  proof  of  the  marine  nature  of  coal,  the  presence 
of  very  salt  sea-water  in  it,  containing  iodine  and  bromine,  might  have 
been,  and  should  have  been,  adduced. 

In  p.  13,  the  printers  or  I  have  called  paper  coal  '^  dysoile",  instead 
of  dysodUe. 

In  p.  183,  I  am  made  to  say  that  plants  give  out  less  carbonic 
acid  at  night  than  they  take  in  (by  day).  The  words  in  brackets 
shonld  not  be  left  ont. 

But  if  I  attempted  to  fill  up  all  my  own  omissions  I  shoTdd  fill  this 
number.  The  greatest  fault  of  all  is  to  have  talked  in  p.  13  of  finishing 
in  the  next  number  or  so,  and  then  extend  over  half  the  year. 

A  subject  of  such  vital  national  importance ;  a  traffic  wluch  employs, 
directly  half  a  million  of  our  countrymen ;  and  whose  yearly  value, 
as  raw  or  manufactured  material,  represents  such  enormous  capital, 
cannot  be  a  subject  of  indifference  to  any  man. 

The  question  whether  we  can  afford  to  go  on  digging  away  at  the 
present  rate,  or  even  a  greater  one,  and  exporting  to  ot£er  nations  as 
well  as  keeping  up  our  own  steam,  has  been  already  answered  by  my 
friend,  Mr.  Hull,  in  his  excellent  little  book,  "  The  Coal-Fields  of 
Great  Britain."*  His  results  are  summed  up  in  the  last  page,  and 
may  be  briefly  given. 

*•  1.  There  is  coal,  at  various  depths,  over  much  larger  areas  than 
onr  maps  give,  down  to  depths  of  nine  thousand  or  ton  thousand  feet, 
of  whicm  we  are  never  likely  to  reach  more  than  four  thousand  feet, 
from  increase  of  tomperature. 

**  2.  There  is  a  supply  of  coal  within  the  smaller  limit  enough  to 
afford  sixty  million  tons  a  year  for  ton  centuries." 

When  our  coal-fields  are  being  exhausted,  then  the  grand  untouched 
deposits  of  America  will  come  into  play.  Let  us  get  out  all  we  can ; 
distribute  it  as  widely  as  the  arts  of  peace  require ;  use  it  as  care- 
fully as  such  a  blessing  should  be  used,  and  do  all  the  good  with  it 
we  may. 

m 

1861 :  Stamford,  Charing  Cross.    A  new  edition  is  in  the  press. 
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NOTE  ON  THE  GEOLOGY  OF  STJNDATS  RTVBK, 
SOUTH  AFBICA. 

By  G.  W,  Stow,  Esq.,  op  Port  Elizabeth. 

A  friead  and  myself  undertook  a  geological  ezonrston  a  little 
before  Christinas,  along  tLe  banks  of  the  SnndajB  River.  We 
BtAi-tcd  on  horseback,  and  extended  oiir  reeearchee  some  sixty  or 
se<rcntj  miles  along  its  banks,  examining  every  kloof  and  knmti 
that  appeared  at  all  promising.  The  incidents  that  befel  one  on  snch 
a  trip  but  add  A  lively  and  pleaeurablo  excitement  to  such  an  under- 
taking :  now  Baddenly  coming  npon  a  cobra ;  anon  falling  upon  the 
'the  fresh  spoor  of  a  tiger ;  findmg  ourselves  fast  on  the  side  of  a 
krantz,  with  the  river  running  some  hundred  feet  immediately  below 
us  ;  being  hooted  at  by  baboons,  for  invading  their  solitary  realms ; 
or,  lastly,  finding  the  nver  risen  on  our  return  in  the  eveninf^,  and 
liaving  to  make  a  dash— and  swim,  sploshing  through — as  best  we 
could  on  lioi-svl):n-k  (will,  T,t.llKrgannuii(;^  ti,.,!  -M-onnd  one's  nock),  to 
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iding  wat«rs,  bat  must '. 


the  waters  ehal- 
lowed  towarda  the 
ancient  shore.  That 
the  strata  marked 
i  were  more  even  in 
thickneas,  I  should 
imagine,  arose  from 
their  being  depo- 
sited in  deeper 
water ;  the  inters 
veniiig  portions 
mnst  have  once  ex< 
tended  &om  their 
present  position  to 
the  shonldeTS  of  the 
hills  mentioned  ; 
but  have  since  been 
denuded  b^  the 
same  influences  that 
have  formed  the 
present  bed  of  the 
Koega  River. 

This  section  I 
have  looked  upon 
as  a  most  beautiful 
exemplification  of 
an  ancient  island  in 
the  primeval  ocean. 

Not  far  above  us 
arose  those  time- 
worn  quartzite  hilla 
that  had  been  ex 
posed  to  the  scorch 
ing  euuB  of  nn 
known  summers — 
summers  at  a  period 
sg  remote  that  num 
berless  races  have 
appeared  and  dis 
appeared  from  the 
face  of  the  earth 
smce  the  r  topsfirst 
emerged  from  tbo 
deep  ^ever  smco 
that  time  have  they 
sunk  so  mnch  as  to 
have    been     agam 


covered  1^  the 

in  the  distent  mdui  whea  a  mag-ijificent  and  glorious  eBt\]Lary,0?  viYii^v 
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t  traces  are  visible,  Btretcbed  away  towards  tiie  feet  of 
the  Winterhock  and  Zuur- 
berg  moantains  :  when  the 
£non  cxtnglomerate  was  roll- 
ing ehingle  on  the  beach, 
when  over  that  subsiding 
stratnm  the  sediment  of  ages 
was  forming  the  sandstones 
of  the  Zwartkops  and  Son- 
days  Rivers,  nnder  the  dark 
bine  waters  in  which  the 
ammonites,  trigoniB,  pinnie, 
and  nmnberless  other  crea- 
tures, whose*  remains  we  find, 
lived  and  died. 

Portions  of  those  sand- 
stone strata  must  hare  in 
their  tnm  emerged,  for  a 
time,  and  become  dry  land, 
and  their  surfaces  have  been 
covered  with  vegetation 
whose  vestiges  are  now 
shown  in  the  fossil  ferns,  &c., 
ibnnd  in  the  neighbourhood 
of  the  latter  river ;  and  they 
were  again  covered  by  the 
advancing  ocean  while  the 
upper  conglomerate  and 
clays  were  accumulating, 
with  all  their  more  recent 
fossiliferons  treasures  ;  and 
for  the  whole  of  this  enor- 
mous period  must  those 
rugged  and  weather-beaten 
hills,  from  their  bare  ap- 
pearance and  present  posi- 
tion, have  stood  undaunted 
by  snnshine  or  wintry  blast 
as  islands  in  the  ancient 
main,  calm  spectators  of 
the  mighty  changes  that 
took  place  around.  Our  expe- 
dition was,  however,  brought 
to  a  sudden  conclusion  ;  and 
many  of  onr  inlended  ob- 
servations were  obliged  to 
be  led.  unfinished. 
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ON  A  RECENT   FINDING    OP    FLXNT-IMPLEMENTS  AT 
BEDFORD. 

By  James  Wiatt,  F.G.S. 

[Havine  knowledge  of  the  important  diaooreiy  of  flint-implpmenU 
in  the  Dnft-gravel  near  Bedford  hj  Mr.  Wyatt,  we  reqoeeted  that 
gentlem&n  to  famish  qb  urith  the  details  of  the  case,  which  he  bu 
kindly  done,  and  which  we  have  much  pleaanre  in  Bnbjoining. 
Having  ourselves  seen  the  implements  foand,  which  are  of  tho 
veritable  fossil  types,  we  shall  append  in  a  note  to  Mr.  Wyatt's  letter 
a  figure  of  one  of  them,  with  some  remarks  of  onr  own  npon  it,— 
Ed,  Geol.] 

SrR, — I  send  yoa,  as  yon  reqnest,  an  account  of  the  dlscoveiy,  b^ 
myself,  of  flint  implements  beneath  thirteen  fee*  six  inches  of  nndis- 
tnrbed  deposits,  in  drifb-gravel,  lying  on  Oolite  limestone  at  Bedford. 
For  several  years  past  I  nave  been  a  close  observer  of  the  Drift,  fine 
sectionsof  which  ii.  tli.,  ,iL>ij,'lihouihon.l  ...rBnirunl  Imvelioiii  fiv-iii.^mly 
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grvrd,  ftud  in  all  cases  have  produced  great  qnaotities  of  bagmanta 
of  boneo,  tasks  and  teeth.  These  latter  pita  have  been  constantly 
watched  by  me  ;  and  an  the  eighth  of  April  last  on  vistting  that  at 
Biddenfaam,  I  fonnd  the  men  working  in  the  direction  where  many 
bones  had  previously  been  fonnd,  and  where  a  large  portion  of  a 
task  of  ElephoM  prmtgenivt  had  been  taken  ont.     I  went  into  the  pit 

Sectko  d  PleiMooene  Depoaita  at  Biddonham,  near  Bedford. 

U  Thin  oom-se  of  earth. 

t  Dark  red  day  diBoolonretioiii  hj 


Snb-aa^ar  gmvel,  ■hobU]'  worn,  and 
chieflj  compooed  of  flinta,  imall 
tngnmtM  of  iron  shale  oT  the  green- 
Band,  and  a  (ewportiona  of  the  older 


Sand. 

Vein  of  sandy  clny. 

Sand, 

Thin  layer  of  black,   apparently  woody 

matter.     Helix. 
Pine  GraTel. 

gaudy  clay  layer — Succinea. 
Sand,  occasioiial   angular  pieces   of  flint. 
Many  sbells,  principally  of  the  Svccijtea, 

FfanOTbts,  and  Cydaa. 
Coarse  gravel,  boolders  of  red  sandjtone, 

flints,  older  rocliB — Boma  veiy  large. 

OcbreooB. 
Layer  of  ochroona  clay — sheUa,  Cyclai. 
SinaUer  gravel.    ImplimenU.     Bonea  and 

teeth  of  Elephaa,  Deer,  Boa,  &c 
Limestone  roclc. 


lad  fonnd  in  the  veins  of  sandy  clay  which  lie  between  the  depositH 
>f  gravel  several  species  of  fresh- water  Bhells,  and  in  the  loose  gravel 
it  the  bottom  I  dso  observed  pieces  of  a  latge  bone.  I  then  com- 
menced a  rigid  examination  of  all  the  gravel  which  had  been  taken 
rat  of  this  part,  and  told  the  men  to  look  closely  at  that  which  they 
ni^t  ailerwards  throw  np.  On  the  heap  which  had  jnst  been 
«moved  I  fonnd  an  oval  flint-implement,  and  after  forther  search,  I 
liacovered  acother  implement  of  the  pointed  kind  of  the  types  fonnd 
it  Amiens.  I  caused  the  section  to  be  preserved,  and  ixmnftftisAfeVj 
omnnmicated  He  particjUars  of  the  discoveiy  to  ihePreB\dcTi^  o(\.\\u 
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Geological  Society  and  other  gentlemen  interested  in  the  matter; 

and  on  the  22iidof  April,  Sir  Charles  I^ell,  Mr.  PrBstwich,  and  Mr. 

John  Eran^visiteil  the  pit  with  myself,  and  ntade  an  examinstioii 

which  was  most  satisfactory.  This  discovery  famishes  many  impor- 
tant points  of  evidence  in  this  inqniry,  and  u 
^  it  will  probably  be  referred  to  not  nnireqaentlj 

hereafter,  wc  flrppcritl  an  engrfiTiTig  of  the  sectifm 
of  the  locality.  The  lo(»lity  where  this  dis- 
covery was  mude  is  in  tlie  valley  of  the  Onse, 
and  is  about  b,  mile  and  a  half  nortli-west  of  Bed- 
ford, ■  The  gi^vel  lies  on  the  Oolitic  limestone, 
and  the  pit  sarface  is  about  fifty  feet  above  the 
level  of  the  river.  The  valley  at  this  point  is 
bounded  by  ridges  of  Boulder  clay,  which  rise 
respectively  ninety  feet  on  the  west  and  one 
hundred  and  thirty  on  the  enst.  The  drift  comes 
in  at  the  northern  end  of  the  county,  by  Sham- 
brook,  and  exteoda  southward  throngb  Bletsoe, 
Milton  Ernest,  Kadwell,  Clapham,  Bromham, 
Biddenham,  Bedford,  Kempston  and  Elstow; 
and  then  goes  eoetwarda  through  Harrowden, 
"     "  ,    ^     •        „,,       .        flint-iniple- 
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been  iftken  oat  of  the  grayel  pit  in  the  adjoining  field,  excavated  to 
a  lower  depth  than  nsoal.  This  specimen  is  figured  in  accompanying 
Plates  m.  and  lY. 

It  wi£B  Boggested  in  Mr.  Prestwich's  paper  read  before  the  Geolo- 
gical Society,  that  examinations  should  be  made  in  other  parts  of  the 
ooimtxy  where  the  Drift  occnrs  ;  bat  oar  friends  who  ondertake  that 
dniy  most  not  be  tamed  from  their  porpose  by  some  few  fruitless 
searches.  I  have  constantly  examined  the  drift  in  the  vicinity  of 
Bedford  for  several  years  before  I  succeeded  in  finding  any  specimen 
of  the  flint-implements.  It  is  true  that  if  the  pleistocene  drift  can 
be  determined  in  any  district,  there  is  ^  probability  of  these  relics 
being  found  also;  but  these  must  be  diligently  worked  for;  and,  as 
Mr.  Prestwich  has  remarked,  the  motto  of  the  workers  should  be 
*'  Nil  desperandum." 


Note  on  the  Smaller  Kind  op  Large  Flint-Implements,  bt  the 
Editor. — The  specimen  from  Bedford,  of  which  we  figure  both  aspects 
in  PI.  iii.  and  iv.,  is  an  example  of  the  smaller  kind  of  large  flint-imple- 
ments, generally  regarded  as  spear-heads,  or  as  hatchets;  but  with- 
out asserting  them  not  to  have  been  used  for  one  or  other  of  such  pur- 
poses, we  would  point  out  that  while  the  one  side,  or  edge  from  c  to  c^,  is 
finely  chipped  out,  the  other  is  not  so  for  its  entire  length  :  one  por- 
tion, a  to  6,  being  either  split  ofl*  flat,  as  in  the  present  example,  or 
left  unworked,  presenting  the  natural  surface  of  the  flint,  some  portion 
of  which  will  bie  seen  also  below  the  truncated  part  in  our  figures.    If 
these  instruments  be  held  in  the  hand  this  flat  part  will  fit  against  the 
palm,  generaUy  of  the  right  hand,  but  some  will  be  held  easily  only 
in  the  left.     The  suggestion  we  would  make  from  this  is  Whether 
they  may  not  have  been  used  in  the  hand  as  flaying-knives  to  strip 
ofi*  the  skins  ot  the  great  beasts  slain  with  the  larger  spears,  or  with 
flake-arrows  ? 

We  do  not  wish  even  to  insist  on  this  suggestion ;  but  we  are  the 
rather  actuated  to  make  it,  as  very  little  effort  seems  as  yet  to  have 
been  made  to  compare  the  adaptation  of  these  ancient  weapons  to 
the  nature  and  character  of  the  operations  they  were  required  to 
perform.  To  conpare  the  fossil  implements  with  those  in  use  by 
the  savage  tribes  of  the  present  day,  or  with  those  found  in  human 
graves  is  right  enough,  but  it  is  only  one  sort  of  comparison.  The 
savage  peoples  of  the  present  time  have  no  such  gigantic  beasts  as 
the  mammoth  and  its  now  fossil  congeners  to  contend  with, — the 
African  chase  of  the  elephant,  only,  being  the  nearest  approach — nor 
had  those  of  the  "grave"  period;  and  it  seems  only  right  that* we 
should  therefore  pass  beyond  the  bounds  of  mere  comparison  in  our 
study  of  their  fossil  implements,  and  endeavour  to  make  out  and  un- 
derstand the  necessary  modification  of  the  weapons  employed  in 
the  pursuit  and  slaughter  of  the  great  beasts,  as  well  as  in  their  own 
domestic  operations,  by  that  primitive  race  by  vi\ioin.  V!t\i&^  ^occ^ 
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implements  were  manufactured  and  used.  The  vetj  assoaiftlion  of 
particular  ki«d«  of  animals  with  the  worked  flinta,  and  tile  manner  of 
their  aseociatiou  in  deposits  which  are  really  nndistnrbed  and  have 
not  been  Babjeot«d  to  torrential  action,  should  be  the  stepping-stooea 
to  the  right  path  of  inductire  inference,  and  should  be  moet  careiiilly 
noted  in  all  discoTeries  of  this  class  of  objects.. 


HUMAS"  REMAINS  FOTJND  WITH  THE  BONES  OF  EXTINCT 
ANIMALS  IN  THE  VALE  OF  BBLVOIR. 

Dear  Sib, — Having  occasion  to  visit  the  vale  of  Belvoir,  a  few 
days  since  I  met  with  a  few  facts  which  will,  I  think,  be  intereating 
to  your  readers,  and  I  trust  they  will  induce  some  of  tfaeni  to  make 
an  cKCnrsion  to  that  lovely  vale  the  heights  of  which  are  crowned 
with  the  magnificent  castle  of  the  Dnke  of  Rutland. 

Fossils  in  abimdanco  may  be  obtained  trom  the  marlstone,  lias, 
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MephiBtophelefi  sits  down  between  the  solemn  antiqne  sphinxes  and 
boldly  qaesti<)ns  them,  and  reads  their  riddles,  even  so  mnst  we 
boldly  question  the  bones,  &c.,  that  constantly  turn  up,  and  as  boldly 
read  their  riddles ;  and  so  vagne  images  and  gorgeous  dreams,  that 
float  about  like  the  tremulous  sunbeam  on  the  wave,  dazzling  yet 
undefined,  shall  give  place  to  "  things  of  beauty,"  and  so  become  "  a 
joy  for  ever."  But  I  hare  almost  lost  sight  of  what  I  intended  to 
relate.  In  sinking  a  pit  for  gravel,  through  mould,  clay  and  sand,  a 
human  skull  was  found  by  Mr.  Chowler,  of  corn-law  protection 
notoriety,  twelve  feet  below  the  surface,  .with  bones  of  Bos,  Elephas, 
EquuSf  &c.  The  strata  evidently  never  had  been  disturbed,  but  were 
just  as  originally  deposited. 

Those  who  fond  of  archaeology  will*,  likewise  find  in  their  ramble 
through  the  Yale  ample  gratification :  near  Bennington  is  a  British 
encampment,  with  a  circular  moat  or  vallum  round,  and  partly  filled 
with  water.  I  dug  out  some  British  pottery,  and  found  some  stone 
foundations  formed  with  Drift  from  the  Oolite,  and  crammed  with 
fossils :  near  is  also  a  mound,  which  I  hope  to  see  opened  at  a  future 
trip.  Opposite  on  the  "  back  bono"  of  Lincolnshire  are  extensive 
remains  of  another  British  camp. 

There  is  no  doubt  but  that  the  valley  of  the  Trent  is  exceedingly 
rich  in  Drift  fossils  ;  and  I  firmly  believe  the  delta  of  the  Soar,  near 
Kegworth,  where  that  river  made  its  embouchouro  into  the  Trent, 
would  well  repay  a  little  work.  Cannot  some  of  your  readers  buckle 
on  the  harness  and  set  to  work? — Yours,  Ac.,  Francis  Drake, 
Leicester. 

[This  communication  from  our  correspondent  Mr.  Drake,  reached 
us  barely  in  time  for  press.  We  hope  to  give  minute  details  of  this 
important  discovery  of  human-remains  in  our  next  number. — 
Ed.  Gbol.] 
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CORRESPONDENCE. 

THE  DARWINIAN  THEORY. 

SiK, — ^I  read  with  some  regret  the  article  in  your  number  for  April,  on  the 
Darwinian  Theory :"  not  that  I  would  bo  understood  to  be  in  any  way  opposed 
to  the  ventilation  and  free  discussion  of  any  subject  fairly  within  the  range  of 
scientific  research ;  on  the  contrary,  I  believe  there  is  no  surer  method  of  testing 
the  numerous  theories,  which  now-a-days  so  often  take  the  place  of  facts,  than  to 
snbmit  them  to  the  free  and  open  discussion  of  those  who  are  conversant  with  the 
iikCtM  which  they  profess  to  generalize  and  explain.  Still,  when  all  this  allowance 
has  been  made,  I  confess  that  I  do  feel  some  little  regret  at  seeing  the  modernized 
Lamarokian  Theory  of  Darwin  advocated  in  the  pages  of  your  valuable  magazine ; 
for  I  cannot  forget  that  this  "  development"  theory  would  not  only  not  fhmish  us 
with  an  adequate  solution  of  the  facts  it  professes  to  generalize,  since  by  the  direct 
admission  of  its  advocates,  an  admission,  by  the  way,  which  forms  one  of  their 
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readiest  argiinunito  againtt  obaerred  &oU,  il«  oper*tioa  ii  lo  axowdinglj  dtnr 
and  inteniiitUiit  tbftt  it  ia  removed  altogether  &om  tiie  niwe  «£  oomat  obMn*- 
tiou,  and  its  rerifcatiou  rendered  impomible ;  bnt,  bIbo,  its  direct  effbot  wonld  be 
to  shut  the  Creator  ont  oT  t)ie  world  of  hia  mm  oreatiaii,  tnd  to  set  up  inttead 
irbat  the  Bev.  Baden  Powell  calla  "the  ■elTerolTiiift  powcra  of  nature." 

In  argnin^  tlii*  theory  Ur.  Hatton  girei  a  list  oT  tiren^-aiz  "  reaaona  Sv 
aappoeicg  that  variation  is  at  preeent  unlimited,"  and  wyi  Gat  "  he  know*  cf  M 
anawera  to  them."  He  may  know  of  no  anawerv  to  theae  argnmenta ;  bnt  I  don't 
think  it  wnald  be  verj  difficult  to  anppty  gatjafaotoiy  aoewen  to  moat,  if  not  aO 
of  thorn,  without  haring  recoarse  Ui  the  "  DarwinW"  theoiy,  and  I  have  no 
doubt  but  that  moat  oT  j-our  readers  hare  alresd;  done  to  to  their  owtt  antialhc- 
lion.  Whether  or  not,  to  bring  forward  a  number  of  iaolated  atatementa,  Baxf 
of  them  anffldentlf  hypothetic^  and  make  lhm»  deoiaire  of  t^  question  is  vmply 
absurd.  With  gteat«r  propriety  might  those  who  maintwu  the  oonatancy  o^qieoie* 
pmdaco  a  number  of  etatomente  of  an  oppo«ta  oharaot«r,  and  claim  tMt  thtf 
Khali  decide  the  question. 

Again,  Mr.  Hatton  profeages  to  hare  answerad  the  principal  obfootioina  to  tb* 
"  Darwinian"  theory ;  will  he  Bod  luiBwers  to  the  following,  wbioh  I  grre  by 
way  of  example  P  u  the  Darfrinian  thecj  be  true,  then  for  long  agea  belcire  tha 
deposition  of  the  lowoat  Silurian  strata  the  world  mnat  hare  vww^ned  with 
living  croatnrea  (Darwin,  "  On  the  Origin  of  Species,"  page  307).  What  hare 
become  of  the  "records  of  these  rust  primordial  periods  f"  If  acquired  organaars 
obtained  gradually,  how  ia  it  then  that  no  specimen  in  the  transition  state  has  e»er 
boon  found?  What  will  he  say  to  the  statement  of  Profuasor  Owen  (Clarification 
of  MammaJs,  appendix  liii,  onthe  *',Orang,  Chimpauee,  and  Gorilla,  with  reference 
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instiiicfc  of  the  brate !  To  Tnaintain  this  strange  position  the  first  individuals  of 
the  ittoe  are  regarded  as  savages  of  the  most  degraded  type  in  whom  the  boundary 
Una  betweea  the  man  and  bmte  is  scarcely  distinguishable,  and  an  upward 
pi'ogroaa  is  sappoeed,  produced  by  the  *'  struggle  for  l^e,"  in  which,  as  generation 
after  generation  passed  away,  the  powers  <^  the  individual  gradually  increased 
until,  after  the  lapse  of  countless  ages,  they  become  what  we  find  them  now. 
This,  in  brief^  is  the  argument  employed  to  support  the  "  development"  theoxy, 
baft  imfintmiately  for  its  stability  it  is  mere  supposition,  and  the  voice  of  science, 
aa  wen  aa  the  voice  of  revelation,  gives  us  a  &r  difieront  account  of  the  nature  and 
powers  of  original  man.  The  arguments  upon  this  point  I  need  not  produce 
hero,  they  are  well  known  to  everyone ;  but  they  prove  undeniably  what  the 
Scriptoree  of  Truth  assert,  that  **  man  was  made  in  the  image  of  God" — ^that 
'*  A.nam,  the  &ther  of  mankind,  was  no  squalid  savage  of  doubtful  humanity,  but 
a  noUe  specimen  of  man ;  and  Eve  a  soft  Circassian  beauty,  but  exquisitely  lovely 
beyond  the  lot  of  fallen  humanity."  If,  then,  the  "  theory"  fidls  on  this  point — 
if  it  fiuls  to  establish  a  chain  of  "  development"  between  man  and  the  higher  forms 
of  the  brute  creation — how  can  it  eicpoct  to  succeed  in  tracing  the  connexion  lower 
down  in  the  scale  of  life  !  If  it  cannot  trace  the  sequence  of  the  "  development" 
of  the  mammal  into  the  man,  how  can  it  hope  to  show  the  faintest  trace  of  the 
development  of  the  bird  into  the  man  ?  or,  still  more  hopeless  task,  of  the  mollusc 
or  cmstaooan  of  the  Silurian  deposits  into  the  mammal  or  the  man  of  the  recent ! 
And  yet  this  is  the  theory  in  favour  of  which  "  after  taHng  everything  into  con- 
sideration," the  balance  of  evidence  greatly  propondorates ! 

Bat  once  more,  conceding,  for  the  sake  of  illustration,  that  the  instinct  of  the 
brute  might  be  "  developed"  into  the  reason  of  the  man  :  nay  more,  that  the  in- 
complex  form  aud  vegetative  existence  of  the  zooi)hytc  might  be  "  developed"  into 
the  highly  organized  body  and  ma^ificont  intellect  of  the  man :  wondrous 
concession !  Conceding  aW  this,  I  sny  what  shall  wo  say  respecting  the  inaral 
powers  of  man  ?  Are  they  "  developed"  too  ?  And  if  so  from  what  ?  In  many 
of  the  inferior  animals  we  may  occasionally  discover  traces  of  an  indistinct 
reasoning  power,  in  which  the  willing  eye  may  perhaps  see  the  "  undeveloped" 
intellect  of  man  ;  but  where  in  the  ape,  or  in  any  other  earthly  thing j  shall  we 
find  the  faintest  traces  of  that  moral  nature  which  so  pre-eminently  diHtinguishes 
man  from  above  every  other  creature,  and  which  links  his  earthly  nature  with  the 
spiritual  natures  of  heaven  ?  In  the  case  of  the  intellect  of  man,  the  advocates  of 
the  "  Darwinian"  theory  may,  with  some  little  show  of  plausibility,  point  to  feeble 
glimmerings  of  reason  which  have  been  observed  in  some  of  the  lower  animals, 
and  assert  man's  intellectual  powers  to  be  merely  a  "  development"  of  theirs. 
But  if  they  cannot  point  to  the  possession  of  a  moral  nature  beyond  the  pale  of 
humanity,  then  I  contend  that  their  whole  theory  fails,  and  that  man,  instead  of 
being  merely  a  "  development"  of  some  proviouslv^  existing  creature  is,  in  reality, 
a  n^w  creaUcm,  and  if  one  species  is  admitted  to  be  an  independant  creation,  and 
not  a  "  development"  the  whole  theory  breaks  down ;  for  it  becomes  impossible, 
the  operation  of  this  supposed  law  once  broken,  to  fix  its  limits  anew.  The  whole 
theory  smacks  strongly  of  the  unscientific  and  reprehensible  scheme  of  bestowing 
upon  what  they  call  the  **  self-evolving  powers  of  nature,"  the  prerogative  of  the 
Deity,  the  power  to  create ;  so  much  so  that  the  sooner  it  becomes  a  thing  of  the 
past  the  better. 

I  have  this  morning  got  my  copy  for  this  month  (May),  and  I  find  that  the 
conclnaion  of  Mr.  Hutton's  long  and  elaborate  "  notes"  is  almost  entirely  taken 
up  by  an  account  of  the  imperfect  condition  of  the  geological  records,  with 
the  view  of  throwing  upon  this  imperfection  the  onus  of  the  fact  that  not  a  single 
specimen  of  cmy  species  in  the  transition  state  has  ever  been  found.  Admitting 
all  he  wrgea  respecting  the  manifold  imperfections  of  palseontology,  are  these  im- 
perfiwtions  sufficient  to  account  for  the  total  absence  of  examples  of  what,  if  it 
existed  at  all,  must  be  considered  as  the  great  law  of  existence?  These  breaks  in 
the  geologic  reoords  might  be  sufficient  to  account  for  the  rarity  of  these  examples : 
bat  they  do  not  account  for  their  entire  absence.  How  they  can  be  made  to  furnish 
an  additional  argument  infawcur  of  the  '*  development"  theory,  I  am  certainly  at  a 
VOL.  IV.  2d 
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loaa  to  disooTer.  I  remember  that,  exactly  the  nine  kind  of  aisnment  waa  ued  bj 
SirC.  Lyell  ("  Prinoiplea,"  3nl  edition) ,  to  pmdnoe  jmt  m  oppoeite  reenli,  Tmnuify, 
to  proTe  the  theory  that  all  th«  great  clauei  qf  organui  VJe  w«ra  oneled  at  ottet ; 
and  not  auooeaaively,  ui  infant  &om  geology.  How  wonld  ICr.  Hnliton  reooncQe 
these  opponto  oonolnsiona  drnwn  from  the  same  beta  ?  Or  doea  he  expeot  hu 
theory  to  be  bettor  received  than  Bir  Chariea'  F  In  oaaolaaioa  I  M»wt  tlmt, 
while  other  oonsideTBtioiiB  mnj  be  either  Tor  or  agamat  thii  thany,  geidogy  alooa 
most  decide  it.  By  the  aoppoaed  slowneia  of  the  operatioDB  <rfthe  ■aailliiiiil  law 
it  ia  thrown  entirely  beyond  the  scope  of  obserration,  aad  onleaa  aettial  faOa— 
foctfi  ooncloBive  and  undeniable — can  be  cited  ont  of  the  Itonj  TMxnda,  it  nnial 
still  be  considered  the  mere  speculation  of  a  theoriat. — Yoara,  km.,  Tboi,  Gbihdlbt, 
Oloeaop. 


Wo  ar«  aorry  that  onr  comnpondsnt  ilipald  riiriirni  ngnt  at  the 
— ' "-' ■■-■  Darwinian  Theoijr  hi  (b«  "Oioiootn."    Our 


'bwn  In  (b«  "  Oiou 
haa  foRDtUD  in  this 

pagee  arc  aJike  open  to  Mr.  GrincUsT  ta  Ueut.  Hi 


rtiadan  will  doubtleai  tear  In  mind  wlutDurcDrTesiKindait 

...t ,-.-1 .1 r  ,..  auUior  nw  are  asl  ronuiUt 

.„. ^ -1  lo  Mr.  GriniHar  «  Lieut  ! 

eqnally  with  Htioctier  ;  nnd  on  this  point  we  have  ahnan  JDstfr  pt-_ 

dealing  i  we  have  prinlcd  Lhe  labonnng  man*a  GonunamcBlKn  baaida  that  of  tlie 
moKt  talenUid gsdogieC i  wo  havciiriateil  oven  conmiuaicalioiiia«alnMonraelTas.  Danrin'a 
Ujeor;^  imdimbtodljhaa a mu»t  imjrorumt  bcAring  aa  oeaLojjj,  and  if  net  wluUy  aocepled, 
■lill  rontBiiid  viowe  wiiiclt  must  exert  a  power^l  voflnence  on  all  fulore  iuveBtEAKiDua. 

Grontina  it  to  be  an  en-OTp  wowouldetill  wiah  to  see  It  power^iUj  O'eatedaz^  defendeJ  bf 
(lie  Hblesc  bandB  1  fijT  the  moro  powcriU  the  dete 
intellect  that  widda  Uie  WMpone  of  ita  defence. 
or  TatTD  in  thecnd,    Wo  can  not  liavo  dii 
onldbe 
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These  specixneiiB  were  accompanied  by  a  full  mineralogical  notice 
of  each,  and  a  letter  addressed  to  M.  Elie  de  Beaumont,  by  M. 
Domeyko,  annonncing  that  he  has  sent  two  cases  of  fossil-bones, 
fonnd  in  the  same  localitj  he  had  explored  the  proceeding  year  at 
Tagoatagiia.  He  also  ptve  a  description  of  a  recent  vaUey  containing 
boneB  of  Pachyderms,  situated  at  the  foot  of  the  Andes,  and  presenting 
the  same  features  as  the  great  formation  two  or  three  hnndied  leagues 
on  the  other  side  of  the  range.  This  circumstance  will,  perhaps, 
throw  some  light  on  the  true  epoch  of  the  relationship  of  this  district 
to  the  last  changes  of  the  Andes  M.  Domeyko  also  sends  a  note 
on  the  valley  of  fiie  ancient  lake  of  Taguatagua  on  which  new  light 
has  been  thrown  by  the  study  of  the  region  above  mentioned. 

On  DensUy  and  Hardness  considered  as  distinctive  characters  of 

Metalhides  and  Metals. 

M.  Marcel  de  Serres  has  communicated  an  important  paper  to  the 
French  Academy  on  the  above  subject.  "  The  classes,  orders,  and 
families,  which  have  been  established  in  the  classification  of  simple 
bodies,  considered  in  regard  to  their  hardness  and  density,  appear 
to  be  founded  on  sundry  rules,  which  the  comparison  of  these  proper- 
ties has  furnished. 

"  The  metalloides  are  divided  naturally  into  gasps,  liquids,  and 
solids,  the  latter  into  soft  (apalides)  and  hard  (schlerides) . 

"  The  soft  metalloides,  with  one  exception  (phosphorus),  are  denser 
than  the  hard  ones :  it  is  principally  by  the  degree  of  hardness  that 
the  two  orders  may  be  distinguished." 

M.  Serres  then  proceeds  to  inquire  whether  the  diifference  between 
the  density  and  hardness  of  the  metals  is  as  decided  as  in  the  case  of 
the  metalloides.  For  this  purpose  he  divides  the  metals  into — 1. 
.  Heteropsides,  which  are  the  lightest  bodies  among  the  metallic  sub- 
stances, being  in  some  cases  less  dense  than  water.  2.  AUopsides, 
which  comprise  the  hardest  bodies  in  nature,  often  the  schleride 
metalloides,  indicated  by  the  No.  10,  in  the  scale  of  Mohs.  3. 
Autopsides,  which  arc  again  divided  into  perfect  metals  and  common 

metals. 

From  the  tables  we  learn  that  among  the  metalloides  phosphorus 
is  the  least,  and  tellurium  the  most  dense ;  and  that  phosphorus,  again, 
is  the  softest  and  diamond  the  hardest. 

Among  the  metals  stilbite  is  the  least,  and  iridium  the  most  dense ; 
while  asbestos  is  the  softest,  and  emerald  the  hardest. 

On  the  Extinct  Genus  Tliecodoniosaui-us. 

M.  P.  Gervais  has  communicated  a  notice  of  the  first  discovery  of 
the  remains  of  this  animal  in  France.  M.  Dumortici,  of  Lyons,  who 
forwarded  the  specimens  to  him,  found  them  at  Chappon  (Ain).  M. 
Gervais  refers  to  the  characters  of  the  genus,  as  stated  by  Messrs. 
Riley  and  Stutchbury  in  their  memoir  on  the  Th,  aniiquus  of  the 
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Bristol  dolomite  (Trans.  Geol,  Soc,  of  Ijondon,  2nd  series,  toI.  5, 
p.  359) ;  and  oonolndea  that  the  <i"imn1  foimd  at  Chappon  belongs  to 
the  Bame  species,  or,  at  all  events,  the  same  genos. 

MincraJogy, — Anali/m  of  (he  "  Olotsecolite  Shepard"  by  M.  F.  Pmihw. 

This  substance,  which  resembles  the  "Halloysite"  in  its  fonnatioii 
and  properties,  was  foond  at  Dade  in  the  province  of  Georgia:  U, 
des  Cloiseaox,  the  discoverer,  girea  the  following  desciiption  of  it. 

"  The  gloBsecolite  shepard  is  compact,  and  breaks  with  a  conchoidal 
fracture ;  it  is  dull  looking,  bat  with  robbing  it  becomes  bright ;  it 
is  white  and  sfaarp  to  the  taste ;  it  does  not  soften  in  w&t«r,  bat 
becomcii  transparent  on  the  edge  and  opaline,  throwing  off  babbles 
of  air,  and  giving  ont  a  strong  clayey  smell.  Soft  and  very  &agile, 
water  is  disengaged  in  the  "  matras,"  and  the  mineral  becomes  s 
bluish  grey.  It  is  infusible  with  the  blowpipe,  and  gives  a  beaattfiil 
blue  with  nitric  of  cobalt :  snlpbnric  acid  attacks  it,  heat  being 
applied. 

"  The  glossecolite  shepard  is  composed  of — 
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mod  Doomairah.  The  island  of  Diss^,  formed  of  a  great  nmnber  of 
gentle  prominences,  composed  of  nearly  vertical  beds  of  gneiss,  mica- 
schists  and  other  like  rocks,  sometimes  impregnated  with  granite,  is 
highly  interesting;  and  M.  Conrbon's  description  of  it  and  the 
neighboQiing  shore  will  well  repay  perusal. 

M.  Gonrbon  thos  describes  Perim : — 

"  Perim  is  the  result  of  a  volcanic  eruption  below  water.  The  lavas 
and  other  erupted  matter  have  first  of  all  raised  the  coral  bed,  which 
formed  the  bottom  of  the  sea,  leaving  in  its  substance  some  of  their 
remains^  and  have  then  forced  a  passage  to  appear  above  the  sea- 
level.  This  volcano,  of  which  the  vast  crater  corresponded  to  the 
whole  bay  of  Perim,  has  been  some  time  in  activity  ;  and  has  covered 
the  island  with  mud,  cinders,  scorisB.  puzzuoloni  and,  lastly,  with  the 
trachytic  rocks,  which  now  cover  its  surface. 

"  The  volcanic  action  then  ceased,  and  the  calcareous  sandstones 
formed :  at  length  a  gentle  upheaval  elevated  them,  in  their  turn, 
above  the  water ;  and  the  island  has  since  that  time  presented  the 
same  appearance  that  it  now  does/' 

The  facts  collected  by  M.  Courbon,  taken  in  conjunction  with  those 
of  his  predecessors,  prove  that  the  Red  Sea,  which  forms  one  of  the  most 
marked  localities  on  the  surface  of  the  globe,  and  of  which  the  eastern 
side  in  particular  is  aligned  with  a  wonderful  precision  on  the  great 
primitive  circle  of  Thuringerwald,  which  passes  Aden,  bears  traces 
throughout  all  its  length  of  eruptive  phenomena  of  immense  ex- 
tent, and  of  an  age  certainly  not  very  remote  from  the  present  epoch. 

On  the  Age  of  Fossil  Bones,  as  ddennined  by  their  composition. 

M.  Delesse  has  furnished  a  paper  on  this  subject,  from  which  we 
extract  the  following  remarks  : — 

"  When  animals  are  buried  their  fleshy  parts  soon  decay,  whilst 
the  hard  part,  which  forms  the  skeleton,  resists  decomposition. 
Nevertheless,  the  latter  undergoes  some  alterations  that  are  easily 
discoverable  in  comparing  the  same  parts  of  the  skeleton  of  fossil, 
with  living  animals.  If  one  considers  particularly  the  bones,  their 
alterations  are  shown  by  the  changes  intheir  density  and  their  chemical 
composition.  First  of  all,  it  is  very  easy  to  prove  that  in  fossil  bones 
their  density  always  augments  with  ago.  This  augmentation  is  very 
sensible,  not  only  in  the  bones  belonging  to  different  geologic  epochs, 
but  also  those  of  the  present  time.  In  the  bones  of  a  man,  more  par- 
ticularly, it  rises  sometimes  thirty- four  per  cent.  It  is  generally  higher 
in  the  tusks  of  elephants  and  mastodons  than  in  their  bones.  This 
arises  from  the  destruction  of  the  organic  matter  or  bony  substance, 
and  also  from  the  introduction  of  new  mineral  substances. 

"  When  fossil  bones  are  impregnated  with  oxyde  of  iron,  or  pyrites, 
their  density  rises  very  rapidly,  and  is  only  limited  by  the  density  of 
those  minerals.  It  is  difficult  to  compare  the  carbonate  of  lime  in  a 
noimal  and  fossil  bone ;  for  it  varies  not  only  in  each  bone,  but  also 
in  each  animal 
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e  of  the  destmction  of  the  bony  substance,  the  cw- 

Innght  to  augment  in  a  foasil  bone,  bnt  this  does  cot 

[ice.     In  certiiin  fossil  human  skulls  it  falls  more  tlian 

J.   altboagh  it  is  at  least  double  in  a  normal  skull:  tlie 

l-bonate  of  lime  diminishes,  therefore,  occasionally,  io 

e  particularly  in  the  first  period  of  their  decorapo^- 

n  the  bony  substance  ia  being  destroyed. 

Iquentlj  the  carbonaI«  of  lime  augments  in  tJie  fotiDt 

och.     One  can  easily  prove  this  in  those  vrhich  an 

B  their  cavities  are  tilled  with  it  in  a  crystallised  fom. 

n  the  most  compact  bones,  even  the  t«eth  and  tasks. 

Ito  of  lime  is  found  in  most  rocks  and  waters  of  infil- 

py  to  onderGtond  why  its  qnantity  increases  in  foBtQ 

^oiiphate  of  lime  sometimes  diminishes  considerablT, 

Ity-five  in  one  hundred,  as  ii.   Fremy   has  prorea;    j 

s  contrary,  it  riaes  as  high  as  eighty  in  one  bosdred, 

iverage  it  ia  little  over  sixty  in  the  normal  state. 

ICC  is  present  in  fossils,  and  ihe  azote  they  conhuB 

e  at  the  proportion.    Nevertheless,  bnt  little  remaim 

ind  in  foTmations  older  than  the  tertiary.     The  booM 

p  the  recent  formations,  or  to  the  diluvium,  contain,  on 

jood  proportion. 

I  of  azote  in  a  fossil  bono  depends  on  complex  cansM. 
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\ie  exact  age  is  unknown  to  me,  and  which  was  found  in  a 
X)nglomerate  of  Brazil,  has  bnt  1*6  thousandth  of  azote. 
L  bones  have  been  bnried  under  the  same  condition  the  quantity 
becomes  better  comparable ;  and  then  it  varies,  especiallj  in 
to  their  age. 

ding  to  the  observations  of  M.  Lartet,  the  human  bone  of 
c,  above  mentioned,  was  associated  with  extinct  species  of  ani- 
^ecially  of  the  reindeer  and  rhinoceros.     It  therefore  became  of 
to  discover  the  quantity  of  azote  in  the  bones  of  those  animals. 
3  obtained  14*8  for  the  reindeer,  and  14*5  for  the  rhinoceros 
^ao.     That  is  to  say,  nearly  the  same  proportion  as  for  the 
cubitus  found  in  the  same  deposit.     Hence,  analysis  seems  to 
that  these  extinct  animals  were  contemporaneous  with  man. 
)  grotto  of  Arcy,  M.  de  Vibraye  says  there  are  three  deposits 
J,  which  are  very  distinct.     The  upper  and  most  recent  one 
unmistakeable  traces  of  the  habitation  of  man,  and  of  animals 
resented  in  the  vicinity.    In  a  human  bone  which  came  thence, 
still  twenty-four  thousandths  of  azote.     The  middle  deposit 
bones  of  extinct  species,  particularly  the  reindeer,  in  which 
14'3  of  azote :  these  last  are  enveloped  in  a  red  clay,  with  a 
mber  of  celts  and  of  flint  implements.     The  lower  deposit  con- 
ies of  Ursus  spelcBKs,  which  contain  no  more  than  10*4  of  azote, 
herefore  very  evident  that  the  azote  varies  in  the  bones  fix)m 
^posits  according  to   their   age ;    and   that   it   successively 
les  as  the  age  itself  increases. 

avems  and  osseous  breccias  contain  bones  of  the  hyena,  stag, 
le,  and  rhinoceros,  which  have  an  equal,  or  nearly  equal, 
on  of  azote  to  those  of  certain  human  bones  of  great  antiquity, 
sis  proves,  consequently,  that  these  animals,  belonging  to 
;pecies,  have  lived  on  our  earth  at  an  epoch  not  fai  removed 
r  own. 

m  up :  a  fossil  bone  is  subject  to  very  complex  alterations. 
Dsity  and  density  augment ;  its  bony  substance  is  destroyed ; 
proportion  of  calcareous  salts  is  more  or  less  modified,  or 
er  destroyed.  In  the  first  phase  of  decomposition,  a  bone 
h  great  part  of  its  osseine,  effervesces  slowly  in  acid,  and  loses 
fits  carbonate  of  lime.  In  the  last  phase  the  bony  substance 
>st  altogether  disappeared :  it  is  sharp  to  the  taste,  and  Bffer- 
iolently  in  acid.  At  this  period  its  carbonate  of  lime  tends 
f  to  augment  more  rapidly  than  the  phosphate.  Sometimes 
ndergoes  other  metamorphoses,  which  completely  alter  its 
[  composition,  although  its  form  remains  unchanged, 
jsting  of  azote,  then,  contained  in  a  fossil  bone,  permits  us  to 
md  verify  the  assertions  of  archaeology  and  geology.  It  can 
)rd  us,  within  certain  limits,  indications  of  its  age;  and 
}  us  with  another  means  of  determining  relative  age  in  the 
epochs  of  our  globe. 
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PROCEEDINGS  OF  GEOLOGICAL  SOCIETIES. 

Geologists'  Assoc iatiom.— On  the  20th  ult.  (Whit-MondajJ,  tboat  fiHj 
nipuibers  made  an  excursion  to  Oxford,  The  paiij  left  the  FadainKton  Stfttioo 
at  eight  ft.m,,  end,  HSscmbling  at  Magdalen  Bndge,  Oxford,  procceaed  to  Shot- 
over  Hill,  examining  fK  rvKie  tl)e  Oidbrd  CIet,  Calcareous  Grit,  Coralline 
Oolile,  Kininieridgc  Clay,  Portland  Sands,  and  tfie  so-called  Lower  Greensand, 
U'hidi  forma  its  suutiiit. 

On  Ibe  return  to  Ujitord  the  new  museum  was  visited,  under  the  ^oidaGK 
of  Professor  Phillips,  who  pointed  out  the  chief  ohjects  of  interest  m  it.  The 
shafts  of  the  enlumus  round  the  int1^^io^  of  the  building  arc  composed  of  speci- 
mens of  all  the  most  important  ItriCish  rocks  and  marUes. 

The  party  next  retired  to  the  thoatrc  oC  ttit  uwiMma,  ^Iwre  the  Proteswt 
gave  a  sboii  but  interesting  Icotore  on  the  beds  at  Shotover  liiU,  which  lir. 
considered,  from  the  presence  iii  some  of  freshwater-shells,  to  he  rather  WeBlden 
than  Lower  Grcensand.  Admissiou  was  then  kindly  given  bj  Dr.  Aeiand  to 
the  Ratcliffe  libratr,  in  which  there  is  a  Gne  collection  of  foreign  marbles. 

This  was  not  only  the  largest  muster  of  the  Association  for  a  field-day,  hut 
the  most  important  and  best  conducted  excursion  yet  made;  and  we  record 
with  the  highest  pleasure  any  symptoms  of  improvement  tending  ti  '^'' 
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)anks  of  the  stream  which  winds  through  the  glen  exhibited  various 
ns  of  strata  consisting  chiefly  of  sandstones  and  impure  limestones ;  and 
iving  at  a  steep  bank  of  shale  containing  narrow  bands  of  the  latter  rock, 
'  the  vice-presidents  called  the  attention  of  the  party  to  the  circumstance 
hese  deposits  rested  ui>on  Old  !Red  Sandstone,  which  appeared  in  the  bed 
stream,  and  were  evidently  the  lowest  members  of  tne  Carboniferous 
1  in  the  district ;  at  the  same  time  remarking  the  strong  resemblance  these 
edded  strata  presented  to  the  "  Ballagan  wds"  immediatdy  succeeding 
*ld  Red  Sandstone  of  the  Strathblane  and  Campsie  districts,  so  weti 
bed  bj  Mr.  Younff  in  the  first  number  of  this  Society's  Transactions. 
3  part  of  the  **  ffiiL*  an  extensire  fault  was  observed,  crossing  the  stream 
tit  angles,  producing  a  vertical  displacement  of  the  strata  to  the  extent, 
bly,  en  one  nundred  and  twenty  fathoms,  so  that  there  i3  a  sudden  transi- 
t>m  the  Old  Bed  Sandstone  to  the  Coal  measures,  with  their  characteristic 
Ic  remains.  Further  down  the  stream  a  thick  bed  of  limestone,  containing 
tciiu  fiaaiUeM9,  indicates  the  base  of  the  Carboniferous  system,  and  a 
e  deptn  of  nearly  four  hundred  fathoms  below  the  "  ell  coal,''  which 
ies  a  position  near  the  upper  stage  of  the  Lanarkshire  coal-field.  They 
ook  tne  shortest  route  to  Crossford^  where  the  Nethan  Water  unites  witn 
jrde.  Here  they  were  joined  by  Laird  Templeton,  an  enthusiastic  load 
rist,  who  led  the  way  up  the  valley  of  the  Nethan.  On  either  side  of  the 
me  sections  presented  themselves,  and  it  soon  became  apparent  that  the 
to  be  examined  were  chiefly  of  marine  limestones  and  clay  ironstones, 
ihales  and  sandstones,  some  of  the  deposits  being  evidently  of  estuary 
,  and  in  all  likelihood  equivalents  of  the  strata  in  the  neighbourhood  of 
(xtown,  on  the  north-west  margin  of  the  great  coal  basin.  The  only 
18  products  observed  were  some  rolled  fragments  of  a  light-coloured  fel- 
porphyry  in  the  bed  of  the  stream,  with  a  similar  rock  used  as  road  metal, 
ting  a  trap-area  at  no  great  distance.  In  the  lower  part  of  the  Nethan 
be  strata  formed  precipitous  banks,  at  one  point  attaining  an  elevation  of 
three  hundred  feet  above  the  bedofthe  stream — a  fault  causing  a  down- 
to  the  extent  of  several  fathoms.  Turtlier  up  the  river  an  exhausted 
ast  coal-pit  was  observed.  Doubts  were  soon  removed  as  to  the  true 
>n  of  the  strata,  for  before  long  the  fossils  of  the  Lower  Limestone  series 
ited  themselves  in  the  form  of  various  Brachiopoda,  the  Lingula  iron- 
indicating  a  higher  stratigraphical  order  than  the  Productus  limestone  of 
raidwood  gill.  Under  a  projecting  mass  of  strata  a  fire  was  kindled  from 
applied  by  a  seam  on  the  spot,  and  coffee  was  prepared  and  served  out  to 
tllii^  recipients,  who  had  been  under  the  necessity  of  making  considerable 
Du  m  threading  their  way  among  the  numerous  blocks  of  stone  strewn  on 
anks  of  the  stream.  At  the  base  of  the  lofty  eminence  on  which 
lethan  castle  stands,  a  bed  of  shale  was  pointed  out  by  Mr.  Templeton  as 
ning  numerous  fossils ;  and  here  the  party  left  the  course  of  the  river  in 
to  visit  the  famous  archetype  of  Sir  Walter  Scott's  castle  of  Tillietudlem. 
at  portion  of  the  edifice  has  been  removed  to  build  the  neighbouring  farm 
I ;  out  two  towers  still  remain,  with  part  of  a  solid  wall  of  hewn  stone 
ated  with  loop-holes.  From  the  commanding  position,  the  prospect  was 
iting  in  the  extreme.  Bound  the  base  of  the  cliff  on  which  the  castle 
t  winds  the  Nethan,  fringed  with  leafy  verdure,  and  away  in  the  distance 
d  an  undulating  district  the  eye  could  embrace  the  southeastern  limit  of 
eat  coal-field  of  Scotland.  The  excursionists  then  retraced  their  steps, 
1  returning  to  Crossford  examined  Laird  Templeton's  collection. 
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NOTES    AND    QUERIES. 

SANDPins  AT  Qkatb  Thubbock. — A  short  time  since  I  viiited  tlie  duD: 
pits  at  "Grajs  Thurrock,"  end  found  the  chalk  of  th&t  district  to  ocmtaist 
iiiiuiber  of  very  interesting  fossils,  especial];  a  large  variet;  of  shub'  teeth. 
The  occurrence  of  numerous  s      •  ■         -'        ■  ■    "-      "     -   — 

I   shape,  but  the  roajoritj  a 

"  a  third,  which,  from  Ihcir  pecul 
a  difficultv  in  mv  roind  as  to  the  mode  of  their  fomution. 

Tbe  cbalk  in  tlie  pit  in  which  these  are  seen  has  been  excsTated  to  &  depth  of 
sevcntj  feet,  and  on  all  sides  can  be  detected  either  perfect  undpipei,  or  toe  R- 
maiiis  of  some  partiall J  cleai'cd  sway.  Those  to  which  I  wish  now  p«rticoIarlT  to 
draw  }'our  attention  arc  on  the  north  aide  of  the  working ;  thej  ue  almoit  close 
to  each  other,  not  bebg  above  twent  j  feet  apart.  I  haTe  traced  tbeir  dentks, 
one  to  tliirtj-five  feet,  another  to  for^-flve  feet  below  the  snrfaee  of  the  cnali, 
on  which  the  bed  of  dark  red  elaj  containing  green-coated  fiints  reposes  (Ko.  6 
in  tlic  sections,  ftc.).  Their  diameters  are  onlj  about  twenty-four  inches,  ami 
the  sides  of  each  are  almost  parallel,  the  deviation  throughout  the  whole  lenglb 
not  exceeding  two  inches.  It  is  remarkable  that  a  layer  of  flints,  traceable  til 
round  the  pit,  passes  through  these  pipes  (see  diagram,  fig.  1,  i  b).    FiK- 
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ma  of  the  pijpes  have  fidlen  down,  giving  the  patched  appearances  seen  in  the 
nstration.  I  ooold  not  trace  the  pipes  lower  than  the  depths  given  above, 
ring  to  their  disappearance  in  the  talus  and  rubbish  at  the  base  of  the  chalk- 
atform,  which  has  been  left  to  support  the  planks  on  which  the  workmen 
beel  the  barrows  to  the  lime-kihis.  I  have  preserved  a  specimen  of  the  sandv 
■J  taken  firom  the  lowest  attainable  depth  in  one  of  the  pipes  (fig.  1,  c),  witn 
mnt  that  was  embedded  in  it.    This  mass  seems  to  be  a  mixture  of  clay  from 


Iftein. 


5 


llbot. 


Vegetable  mould. 
Angnlar  flint  graveL 

Coloured  sands,  finely  laminated. 


^^d^iji7-}i'?^i^^':^^A    Band  of  small  pebbles. 


7feet. 


4  inches. 


*  I  I  i'l 


rTi-T 


White  or  grey  qnartsite  sands,  rather  darker 
than  those  seen  at  Charlton. 


Band  of  red  ochreons  sand  and  day  containing 
green-coated  flints. 


Chalk. 


Fig  3.— Section  above  the  sandpipes,  showing  the  strata  through  which  the  water 

percolates. 

To.  6,  and  sand  from  the  superincumbent  strata  No.  5  (fig.  2)  ;  but  the  white 
rains  of  the  sand  are  much  discoloured  by  the  oxide  of  iron  contained  in  the  clay 
fo.  6.  The  flint  is  not  in  the  least  decree  water-worn,  but  has  one  of  its  pro- 
;ctin^  portions  broken  oS,  showing  tne  fracture  clear  and  distinct :  it  is  not 
Inged  by  the  red  clay  which  surrounded  it,  and  still  preserves  the  outer  white 
>atin^  characteristic  of  chalk-flints.  The  chalk  forming  the  sides  of  the 
ipes  IS  invariably  disintegrated  for  about  two  inches  into  the  solid  mass  of 
halk  forming  a  cellular  or  spongy  substance,  and  may  by  slight  pressure  be 
;daced  to  fine  powder. 

The  extreme  depth  and  uniform  width  of  these  pipes,  although  frequent 
uunples  are  met  with,  are  not  the  common  characteristics  of  sandpipes 
ccurring  in  cretaceous  stiata,  which  are  generally  more  or  less  triangular  or 
mnel-shaped  (fig.  3^,  and  this  led  me  for  the  moment  to  imagine  that  they  might 
e  fissures  into  whicn  the  clay  and  sand  had  been  washed  or  nad  fallen  \  Wl  Wi^ 
tratification  of  the  cthaik  m  their  neighbourhood  being  neailj  \eNe\  ^^^  c^V^ 
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imdistuibed  shows  Has  notion  not  to  be  tenable ;  (wBidea,  tlie  layw  of  i 
referred  to  passes  oompletelj  through  the  pipes. 
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opressiaas  gndmllj  mcreftsing  in  sise  by  the  continaoiLS  actioa  of  the  acida- 
itod  water,  woald  geour  in  proportion  to  toe  actintj  or  duration  of  the  errosive 
ctiott.  This  actioa  wonld  also  be  exerted  in  eqaal  portions  round  tli3  ctr- 
mmferenoe  of  tke  hoUow,  prorided  that  the  sands  or  gravel  above  were  of  a 
Qodecatelj  vniform  textnre,  and  ila  result  wonld  be  to  give  the  pipes  a  more 
or  lees  oiieokr,  fdmiel-shaped,  or  c^rlindrieal  form*  depending  greatly  on  the 
olidilrf  of  the  chalk  and  the  dnration  of  the  erroaive  agent  in  action.  The 
ODger  tide  aetioa  eentinted,  the  greater  wonld  be  the  tendency  to  deepen 
eracallj,  or  in  other  w<»nds,  to  pass  successively  from  the  "  cup"  to  the 
'fdnnel-ahape"  (ig.  3),  and  lastly  to  the  cylindrical  form  presented  in  the 
liagrwi  (fig.  1). 
Mr.  Prestwich  explains  the  gradual  formation  of  these  pipes  in  the  following 


naaner ;— > 


Tig.  S. — Horisonlal  secCian  of  sandpipe. 


Fig.  6.— Vertioal  seotfon  of  one  in  coane  of 
formation. 


Fig.  7.— Yerttcal  section  in  a  more  advanced  state,  showing  where  the  action  ceases, 

except  in  a  vertical  direction  towards  **  P." 

**  If  we  dmde  a  line  drawn  through  the  centre  of  the  horLEontal  section  of 
the  top  of  a  pipe  into  three  equal  parts  (A  a,  a  6,  b  B,  fig.  5),  and  carry 
town  two  perpendicular  lines  from  a  and  b  until  they  meet  tne  sides  of  the 
jipe  at  e  and  d  in  the  vertical  sections  (figs.  2  and  3),  it  is  evident  that  in 
jS^.  2)  the  relative  dimensions  oi  Ac,  c  d,  and  d  B,Bie  very  nearly  the  same, 
iie  line  e  d  being  very  little  less  than  c  A  or  d  B;  still  the  difference  is  suffi- 
nent  sd^ppoaing  equal  quantities  of  water  to  pass  in  equal  time  through  tlie 
iqual  widths  A  a,  a  b,  b  B,  to  make  the  relative  quantity  supplied  io  c  d 
preater  than  that  supplied  to  ^  ^  and  B  d ;  consequently  in  (fig.  3^  the  water- 
fiear  between  e  d  womd  be  slightly  greater  (aided  also  by  the  tenoencj  of  the 
rater  to  oonTerge  at  p)  than  between  A  e  and  B  d,  and  i^e  cavity  of  the  mcipient 
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pipe  woold  iuoretisc  in  magnitncle  more  rapidlj  in  the  direction  ot  ed  tlum  of 
Ac,  B  d,  or  in  other  words,  would  deepen  more  r&pidlj  than  it  videnrd. 
Further,  aa  the  dimensions  of  the  pipe  increiised,  so  would  the  diaproportiaa 
between  J  a  and  A  e,  and  between  6  B  Emd  B  d,  constantlj  inoreue ;  and  u 
only  the  same  relative  quantitj  of  water  wonU  pass  orer  theaiufacea  A  t,  Bi, 
whatever  their  dimensions  mieht  be,  ita  effect  would  be-one  gradnallj  dimi- 
nisbing,  and  consequentlf  the  Uteral  growth  of  the  tube  would  ttuid  to  become 
lesH  from  dar  to  da;,  whilst  oa  the  proportion  ai  e  d  with  renrd  to  «  d  would 
continue  wiui  little  variation,  whatever  the  siie  of  the  pipe. 

Bv  this  explanation  we  maj  to  a  certain  extent  onderstaitd  the  method  ia 
which  these  sinsakrly  bng  narrow  pipes  were  produced.  The  ptpea  that  we 
have  been  describini;  in  man;  points  seem  to  accord  witb  the  theon  of  chemical 
errosioD  ;   in   their  extreme   deptb,  the   occurrence  of  flints  indiacriminat^J 


throughout,  by  the  uninterrupted  passage  tbroQgh  them  of  bauds  of  flint- 
nodules,  and  in  the  diaintegmtion  of  the  chalk  sunounditig  and  forming  Uk 
sides  of  the  pipes. 

The  patches  ot  clay  shown  in  the  diagram  (fig.  I)  would  also  prove  tlie 
disintegrating  power  of  the  water  ou  the  sides,  and  that  a  certun  portion  of 
ttie  water  escaped  in  that  direction;  tbe  inclosed  sandy  cla;,  eissiated  by  the 
oxide  of  iron,  would,  aa  it  became  dry,  attach  to  itself  the  powdery  chalk,  and 
when,  OS  was  the  case,  masses  of  the  chalk  fell  down,  portions  would  remain 
adhering  to  tbe  clay,  while  others  would  fall  witb  tbe  mass  of  chalk,  causing 
the  patctied  appearance  mentioned  above.  The  erosive  action  was  apparently 
so  gradual  that  the  flints  were  kept  in  tbcir  right  position ;  and  so  gently  has 
the  olialk  in  lUt  iHlerior  of  tlir  |iii«;  been  ri'iiiiivit!,  Ilml  tlic  projecting  portions 
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orer  it  in  the  ooune  of  oentoiies  to  the  depth  of  eight  or  nine  feet,  burying 
ilike  mastodon  bones  and  Indian  traces." 

The  disoorery  of  stone  arrow-heads  mingled  with  the  bones  of  a  mastodon, 
daewhere  related  bj  Dr.  Koch,  is  of  very  little  value  in  determining  the  original 
qiuestion;  for  these  weapons,  which  are  widely  distributed  over  the  state  of 
Miasooiiy  have  no  doubt  owed  their  snread  to  water-agencies,  during  the  generally 
acoepted  human  pmod. — Geohgb  E.  Robe&ts. 

We  are  much  obliged  to  our  friend,  Mr.  Roberts,  for  this  note.  We  had  been  told 
that  the  sujpposed  association  of  man  and  the  "Missourium"  had  been  explained 
hmj  in  this  case,  but  we  did  not  know  by  whom.  We  think,  however,  the 
oriicmal  opinion  of  Dr.  Koch,  as  supported  by  the  traditions  of  the  Indians,  at 
any  rate  is  quite  as  good  a  theory,  ana  as  much  entitled  to  credence  as  the  other, 
— the  latter  seemingly  being  an  attempt  to  explain  away  the  circumstances 
noted  by  Dr.  Koch.  In  all  these  matters  the  evidence  should  be  scrupulously 
examined  for  the  sake  of  truth,  and  we  must  ever  be  on  our  guard  against  the 
misleadings  of  prejudice. — ^Ed.  Geol. 

GONIOPHOIJS     AND     SUCHOSAUKUS     REMAINS      IN     WeALDEN      StBATA. — 

Sir, — ^Thc  fossils  which  I  send  for  yoiir  inspection  are  from  the  Wealden  strata 
round  Cuckfield,- Sussex,  and  I  should  be  much  obliged  if  you  would,  through 
the  medium  of  "The  Geologist,"  inform  me,  1st,  whether  I  am  right  in  the 
supposition  that  all  the  teeth  with  cylindrical  bases  belong  to  the  genus 
Goniopholis  ? — [Yes].    And  2nd,  the  one  which  is  compressed  to  Suchosaurus  ? 

dYes.]  ^3rd).  Does  the  vertebra,  which  was  found  associated  with  the  teeth, 
ong  to  either  of  these  two  ? — [Yes].  (4th).  Do  not  all  the  osseous  plates 
belong  to  Goniopholis  ? — [Yes].  And  have  any  dermal  bones  of  the  Sucho- 
sanrus  been  found? — [Yes].  (6th ^.  What  is  the  cause  of  wide  irregular 
grooves  on  three  of  the  teeth  r — [Varietal  condition].  If  you  wiU  kindly 
answer  these  queries  you  will  deeply  oblige  me. — Yours  truly,  J.  C.  Ward, 
Glapham  Common,  Surrey. 

The  fossils  sent  are  teeth  of  Suchosaurus  cultrideru  and  Goniopholis  crassidens; 
bones  and  scutes  of  G.  crassidens ;  fragment  of  bone  of  Tretosternon  Bake* 
welU  (f)  and  indeterminable  fragments  of  bones. 

These  fossils  are  from  the  "  calciferous  sandrock"  of  the  upper  portion  of  the 
Hastmgs  sand. — ^£d.  Geol. 

Ebjeiata  in  Fobeign  Correspondence. — Page  196,  line  28,  "  pressure  of 
the  steam  =  one  seten-eiahth  "  should  read  "  one  and  seven-eigths." 

Errata  in  Geol.  of  !newport  Pa  on  all. — Page  215,  line  17  (from  the  top), 
for  "it  takes  the  place  of  the  Combrash  of  the  South  of  Engird,"  read  ''it 
apparentlv  takes  the  place,  &c. — p.  215,  for  "Lethbury"  re£d  Lathhury.  In 
the  list  of  fossils,  p.  216,  for  "  Modiola  plinaba"  read  M,  plicata — for  "  Cardium 
globosum"  read  C.  cognatus — ^for  "  Pecten  globosum"  read  P.  arcuattts — p.  216, 
for  "Hantwell"  read  Eartwell,  and  for  "Stoke  Goddington"  read  Stoke 
GoIdtH^hn.'-JMM, 

Extracts  prom  Magazines. — Dear  Sir, — Would  not  a  few  selected  facts 
and  memoranda  from  the  monthly  and  quarterly  scientific  magazines  relating  to 
geology  and  mineralogy  be  acceptable  to  many  of  your  readers,  as  there  are 
often  ojscoveries,  &c.,  that  occur  which  are  almost  unnoticed,  at  least  by  many 
who  have  not  time  nor  opportunity  to  G;lance  over  the  journals  that  may  contain 
such  information,  and  wnich  is  sometimes  very  valuaoleP  These  memoranda, 
when  brought  together  in  such  an  excellent  magazine  as  the  "  Geologist," 
would  prove  of  much  interest  to  those  studying  the  kindred  sciences  of 
mineralogy  and  geology. 

I  notice  in  the  Philosophical  Magazine  for  April,  an  interesting  paper  on  the 
existence  of  a  new  element,  discovered  by  the  spectrum  analysis,  hy  Mr.  W. 
CiookeSy  among  some  sdeniferons  deposits  at  a  chemical  nvoiVl:^  ^XT^^tv^^^^ 
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in  the  Hartz,  vhen,  it  is  well  knowii,  nuuiy  minerali  tre  fcmnd  in  wfaich  t&auvn 
and  some  other  elemenls  arc  combined,  sDch  u  teteniniet  of  leKl,  of  silTer,  of 
mercury,  and  of  mercury  ud  lead.  Tbere  are  also  seieral  other  wleninreta  in 
that  Incalit;. — Youn,  &c.,  Jaxes  R.  GHXGORr. 

Fracture  or  Flint-Pebbles, — Bej3  Sib,— In  refercnoe  to  tlie  tndjot 
of  flint-pebbles  from  CliBrlton,  p.  73,  I  voold  observe  thiit  the  bed,  S'o.  I, 
from  which  thcj  were  lakeu  may  be  considered  as  haying  berai  diiftcd, 
from  the  confused  manner  in  which  the  pebbles  and  sand  ait  heapeil 
tOKcther ;  indeed,  we  may  inftr,  from  the  resemblance  both  of  the  sand  ud 
pebbles  to  No.  8,  that  thej  were  derived  from  that  bed,  pmbabl;  at  some  dis- 
tance off,  where  it  appeared  at  the  surface ;  and  which  after  being  denuded  was 
asoin  deposited  and  strewn  over  a  large  area,  part  being  the  loenlitT 
where  our  section  was  talicn,  and  some  distance  above  its  true  position,  whicd 
would  be  No.  i.  We  may  preenme  (if  this  took  pUce  during  the  drift-period) 
that  the  pebbles  were  for  some  time  surrounded  and  suspended  by  ice,  long 
enough  to  cause  ihc  water  thcv  contained,  however  minute  its  quantity,  lo 
become  thoroughly  frozen,  whicli,  when  the  mass  was  thawed,  would  cause 
the  flints  to  be  traversed  b;  numerous  imperceptible  fissurea.  These  stones, 
imbedded  in  the  sauds,  would  hold  together,  but  when  extracted,  a  "tap" 
with  ihe  hammer  proves  their  existence  m  the  shattering  of  the  flint. 

In  all  the  apecimcns  broken  nearly  the  whole  of  the  fragments  usomed  a  de&- 
nite  form.  Tlie  concave  and  convex  sides  of  each  fitting  on  to  the  convex 
and  concave  aides  of  its  neiglibour;  and  so  perfect  is  this  aiTangrnient,  tlut 
with  a  little  trouble  the  pebble  mavbeput  together  by  replacing  the  frainaents: 
ind  if  heU  firmly  in  the  hand  witj'odiftit  seareely  ;mv  tnicea  of  the  o 
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RCULA.  7S0X  TEX  PiLXTDiNA-BSD  AT  Peckham. — Deak  Sib, — ^The  acoom- 
3^  figures  represent  some  impressions  which  occur  in  the  Paludina-bed  at 
jn,  to  which  deposit  reference  has  before  been  made  in  "  The  Geologist 
L  ii.,  pD.  151  Mdd  208).  Figure  1  is  the  most  abundant  variety,  and 
t>undisn  fonn,  with  a  sub-central  nucleus  and  concentric  markings. 


OpercnUt  firam  the  Palndina  Bed,  Peckham  (natural  size). 

ing^  br  the  kindness  of  Mr.  Pickering,  compared  this  with  recent 
es,  1  tnink  there  can  be  little  doubt  that  it  is  the  operculum  of  Paludina 
rhich  is  present  in  such  vast  numbers  in  this  stone.  1  have  lately  found 
;h  the  homy  matter  preserved. 

jre  2,  of  which  1  have  seen  but  one  specimen,  and  that  one  not  quite 
,  resembles  figure  1  in  the  sub-central  nucleus  and  concentric  markings ; 
Fers  much  from  it  in  shape,  being  oblong,  rounded  at  one  end,  and 
ng  narrower  (almost  pointed)  at  the  other.  I  imagine  that  this  operculum 
ave  belongea  to  a  shell  with  an  elongated  aperture.  Two  species  of 
la  occur  in  this  bed,  but  all  the  specimens  I  nave  seen  have  rounded 
i. 

ve  not  seen  a  figure  of  P.  aspera ;  but  P.  Desnoyerm,  to  which  the 
pecies  is  considered  to  be  related,  b  figured  with  a  rounded  mouth  by 
res. 

;ing  very  diflBcult  to  obtain  Paludinse  with  the  mouth  perfect,  either  at 
\m  or  Dulwich,  1  cannot  state  for  certain  that  the  specmien,  fig.  2,  is  not 
*rculum  of  Paludina  aspera. 

only  other  univalve  that  I  have  met  with  in  the  Paludina-band  is  the 
elUi  Bickmami.  The  operculum  No.  2,  will  correspond  with  the 
"e  of  that  shell;  but  1  find  that  the  Auriculidse,  Achatinidae,  and 
ids,  to  which  families  Mr.  Edwards  considers  Pitharella  is  related,  have 
rcula. 

recent  meeting  of  the  Geologists'  Association,  Mr.  Pickering  expressed 
as  to  the  correctness  of  Mr.  Edwards*  views,  and  considered  Pitharella 
lore  nearly  allied  to  Ampullaria.  This  question,  however,  1  must  leave 
e  experienced  conchologists  than  myself. 

le  on  this  subject  1  should  like  to  know  whether  Mr.  Edwards  described 
slla,  after  a  comparison  of  specimens,  both  from  the  Paludina-band  at 
jn  and  Dulwich,  and  also  from  the  shell-rock  at  the  latter  place.  The 
hat  1  have  seen  from  the  Dulwich  shell-rock  differ  so  much  (being  longer 
ortion  to  their  breadth)  from  those  of  the  Paludina-band  which  occurs 
t,  at  bothPeddiam  and  Dulwich,  that  I  should  have  thought  they  belonged 
distinct  species  of  the  same  genus. 

y  add  that  1  think  some  public  notice  should  be  taken  of  the  fact  that 
t  specimen  of  the  Peckham  Pitharella  was  discovered  by  Mr.  Edmund 
in  the  strata  at  Cow-lane,  Peckham,  and  was  by  him  submitted  to 
geologists  (who  then  considered  it  to  be  Volvtu  denudata),  some  time 
the  excavations  for  the  main  drainage  were  commenced. — Yours  truly, 

NS. 

Mr.  Edmund  Jones  has  not  had  the  credit  of  being  the  original  finder 
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of  the  PiUenlla  Rtdmanii  is  doe  to  m^  own  ounjJ  nef^uenoe.  The  speeimai 
fotmd  bj  Mr.  Johm  wu  pkoed  br  him  m  mj  hands  months  before  the  Dnlwich 
drainaee- works  were  b^un ;  Mia  I  requested  Mr.  Jones  to  show  it  to  Mr. 
Btheridge  and  ProfesBor  Morrii,  which,  I  believe  be  did ;  and  by  whom  I  aba 
bcUeTe  ^e  shell  was  called  a  Volata.  Not  beins  satisfied  with  Ute  vague  kind 
of  opinion  given  to  him,  and  the  doubts  expressed  re^ardinKitbjthcMe  eminent 
palnontologista,  Mr.  Jones  again  left  the  specimen  in  mj  Iuuhu,  and  I  placed 
It  aside  for  careful  examination  and  stndj ;  but  numeraos  professional  eng^e- 
ments,  as  well  as  domestic  matters,  at  tliat  moment  engrosing  my  tbourhts,  it 
remained  unattended  to  bj  me ;  and  was  not,  singular  to  saj,  recalled  to  mj 
mind,  even  when  making  the  drawings  (which  I  did  mvself)  of  Ur.  Bickman't 
spccimeos,  both  for  this  journal  and  for  the  Illustrated  News.  I  am  aorethis 
frank  ackoowledgement  of  my  "  sin  of  omission"  will  be  a  sufficient  apt^ogr  lo 
m;  young  friend,  Mr,  Jones.  The  indefatigable  perMverence  of  Hr.  Biekmao 
in  working  out  not  onlv  the  fossils,  but  the  stratignmbical  details  erf  that  ptntion 
of  the  drainage  works  well  deserves  the  little  honour  that  is  attached  to  the  triruU 
sojMa  of  a  new  shell,  of  which  honour  I  am  sure  neither  Mr.  Jones  nor  myself 
would  wish  to  see  him  deprived,  especially  is  Mr.  Hickman's  diaooreiy  wis 
perfectly  distinct  from  Mr.  Jones' :  toe  former  not  having  any  knowledge,  as 
far  as  I  know,  of  what  the  latter  had  done. 

Mr.  Jones  is  an  active  geologist,  willing  to  do  good  work,  and  onr  ttf;iet  is 
that  he  was  not  more  encouraged  to  continue  his  reaearehes  by  those  natnraUsts 
to  whom  he  showed  the  original  specimen. 

I  am  not  clear  that  there  may  not  be  two  species  of  this  new  Rcnus,  and  I 
have  j\ist  si'iit  Iwa  5|nriiiu'iii  hamli-il   mc  bv  .Mr,  .\r1hiir   Bott  of  Peckhsm, 
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ProetedingB  of  ike  QeoloffuU  AuodtUum^  No,  6. 

ice  oorlast  nnmber  tliis  part  of  the  Assodation's  proceeding  has  been  issned. 
mmences  with  a  yery  good  JMiper  bj  the  Bey.  Walter  MitcheU,  on  "  Crys- 
;raphy."  This  is  followed  by  one  on  a  "New  R^  Sandstone  Qaany,*'  at 
rton,  in  Cheshire,  by  Mr.  Mitchener;  and  by  another  on  "Brickfields, 

by  Mr.  Pickering.    There  is  uiother  paper  on  which  we  can  bestow  an 

meed  of  praise,  uthoneh  its  main  features  haye  preyionsly  been  presented 
here — ^that  by  Mr.  BicEman  on  the  Dulwich  and  Peckham  beds, 
ere  is  one  paper,  howeyer,  to  which  we  cannot  help  referring  in  a  special 
iifferent  manner,  that  on  the  "  (Geology  of  the  Isle  of  Sheppey."  We 
\i  know  why  it  should  be  necessary  to  print  such  a  paper  in  fidl,  when 
er  the  geoloey,  the  natural  history,   the  Ent^lish,   nor  the  spcJllin^  is 

accurate ;  while  one  is  so  bothered  with  italics  in  the  printing,  that  it  is 
lit  to  understand  and  appreciate  sentences  so  full  of  pomts. 
the  opening  sentence  we  are  told  of  Sheppey  that  "  The  island  itself  is  an 
er,  haying  been  split  off  and  pushed  away  to  the  northward  and  eastward"  (!). 
io  not  know  by  what  rule  in  orthography  outlier  is  spelt  with  a  y ;  nor  do 
>mprehend  how,  if  it  be  an  outlier,  it  could  be  pusned  two  ways  at  once, 
ouid  understand  a  mass  of  rock  being  pushed  to  the  north-eastward ;  but 
then  we  should  stop  to  enquire  who  or  what  it  was  that  pushed  it  in  that 
i;ion.  As  little  can  we  understand  the  second  sentence,  namely,  that : — 
«  (the  Sheppey)  strata  were  undoubtedly  formed  below  the  waters  of  the 
le  period  (!)  of  our  theory,  though  now  raised  high  aboye  the  ocean." 
210W  there  were  Eocene  seas,  on  the  shores  or  bottom  of  which  certain 
k  were  deposited;  but  "  the  water  of  the  Eocene  period  of  our  theory**  is 
el  liquid  of  which  we  were  not  previously  aware  ot  the  existence.  We  are 
n  some  little  confusion  of  ideas  as  to  what  it  is  that  is  "  raised  high  aboye 
i^ean."  The  text  does  not  clearly  explain  to  us  whether  it  is  the  strata, 
raters,  the  Eocene  period,  or  "  our  theory,"  which  has  been  thus  con- 
3usly  eleyated.  We  do  not  wish  to  go  into  the  question  of  the  division  of  the 
ry  beds  into  crag,  Bagshot  sand,  fresh-water  formation,  and  lower  tertiary ; 
»  argue  against  the  decided  preference  the  author  thinks  this  diyisional 
^ment  possesses  oyer  "  the  rather  awkward  names  of  pHocme,  mioeene,  and 
v"  and  tliere  are  numerous  other  matters  of  which  we  refndn  from  speaking. 

one  si^d  of  a  book  that  was  praised  hj  our  cutting  contemporary,  the 
day  Review,  that  it  must  be  a  ^ood  book  indeed  when  that  journal  praised 
>,  on  the  other  hand,  when  we,  who  prefer  to  leave  unnoticed  wnat  we 
t  conscientiously  praise,  say  there  is  one  passage  in  this  paper  which  we 
1  specially  to  condemn,  our  readers  will,  no  doubt,  think  that  passage  very 
ideed.    The  author  speaks  of  Septaria — those  great  arffiUaoeous  luodales 

London  clay—as  bem^  concentrated  round  an  organic  Dody.  We  do  not 
to  quarrel  with  this  idea ;  but  when  we  read  that  "  indeed,  is  it  not 
ble  that  some  mollusc  or  jelly-fish  originally  formed  the  nudeua  of  every 
-ia ;  and  that  the  septa  were  produced  after  the  creature  was,  perhaps 
nly,  enveloped  in  soft  or  semi4iquid  clay  by  gases  evolved  from  the 
i]K)sing  animal  matter,  causing  the  eonglomerate  to  crack  in  virtual  (?  sic) 
till  otner  chemical  ehimges  taking  place  the  chinks  became  fiUed  with 
eous  spar,  often  bespangkd  with  crystals  of  pyrites,'*  we  can  scarcely 
1  from  grinning  like  an  om,  throwing  our  arms  about  like  a  windmill,  and 
)ominie  Sampson  in  Scott^s  novel,  shouting  "Prodi^ons,"  till  the  roof  rings 
lar  raptures.    The  nucleus  of  that  gr^  sepianan  table-top  in  yonder 


corner  of  the  room— so  bard,  and  beautiful,  and  polished— orimnatine  k  lb 
animal  matter  of  a  jdli/-JUk  {!),  a  ton  of  which  creatures  womd  not  lean  n 
ounci:  of  solid  material.  Has  the  autlior  of  the  p[)er  ever  seen  a  jellj-Wi! 
Um  he  ever  seen  those  shoals  of  "sluttcr"  meltiog  luto  water  aod  ft- 
poralioe  on  our  beaches,  without  cTen  staining  the  atone*  on  wliich  thcj  raitrd? 
Of  all  tnings  to  form  a  nucleus — a  jellj-fishl  tbe  largesl  of  which,  wcigliin; 
three  or  four  pounds,  docs  not  leare  as  monj  grains  of  matter;  and  this  too, 
printed  under  tbe  sanction  of  a  London  committee  of  a  London  sorietj,  mnt- 
leriug  F,G.Ss,  and  F.C.Ss,  and  M.M.Sa,  and  P.R.A.Sa,  with  one  of  tte 
council  of  the  Geological  Socict;  as  president,  and  an  M.A..  as  bonorui 
secretaiy.  The  onlj  excuse  we  can  mate  for  Ihem  is,  that  tbcj^  most  htve  len 
this  paper  on  Shcppe;  to  its  fato  at  tbe  printer's,  wbo,  c«rt;unlj,  vn  out  i 
naturalist,  much  less  a  geologist. 

Oa  lie  Vatiga  a/  Er/iHci  Qladerii  ia  th«  neighbouThcad  of  Great  Sfitm%  fi 

Inland.    Bi  Edwaed  Hcu,  F.Q.S. 

lu  the  early  part  oflaat  year  a  paper  on  tbia  subject  was  read  before  tbe  Philo- 
sophical Society  of  Manchester,  by  Mr.  Edw.  Hull,  of  tbe  Geological  Sunrj. 

"As  far  back  as  the  year  1831  M.  Vcnetz  firet  annouueed  bis  opinion- 
founded  on  nmj)le  testimony,  thnl  the  glaciers  of  tlic  Alps  formerk  eslcudMl 
far  beyond  their  present  limits.  These  riows  were  subsequently  confirmed  bj 
MM.  Charpentier  and  Agassiz,  aud  are  now  nniversully  received.  Rut  it  wu 
not  unlQ  the  year  1S4'2  thai  Dr.  Buckland  published  bis  reasons  for  believiiE 
that  the  mountains  of  Ceemarvon shire  gave  birth  to  glaciers  which  descended 
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far-£uned  Lakes  of  Killarney.  On  approacliiiig  this  region  from  the  east,  it  is 
impossible  not  to  be  struck  with  the  vast  accumulation  of  detritus,  with  large 
boulders  derived  from  the  rocks  of  which  the  mountains  are  composed.  This 
deposit  of  the  sj^  of  the  northern  drift  is  spread  over  the  low-lving  district  of 
Carboniferous  limestone  which  extends  to  tne  lower  lake.  On  the  western  and 
aooihem  sides  of  this  lake  the  mountains  rise  abruptly  and  attain  at  Cam  Tual 
■n  elevation  of  three  thousand  four  hundred  and  four  feet,  and  here  the  ffladal 
pboiomena  are  as  strongly  pronounced  as  in  any  part  of  Wales  and  Scotland  The 
Blaek  Yallev,  one  of  the  most  wild  and  striking,  which  stretches  from  the  head  of 
the  lower  late  to  the  base  of  Macgillycuddy's  Keeks,  exhibits  these  appearances 
in  their  most  marked  form.  The  surfaces  of  the  rocks  are  here  worn  into  smooth 
oval  bosses,  lying  with  their  major  axes  in  the  direction  of  the  valley,  and  ex- 
tending sevend  hundred  feet  up  the  sides.  These  polished  rockes  moutoiM^, 
however,  assume  a  sin^plar  appearance  when  traced  mto  the  upper  lake.  They 
rise  above  the  surface  m  the  form  of  small  oval  islands,  lyin^  parallel  to  eacn 
other,  and,  though  frequently  clothed  with  luxuriant  vegetation,  are  generally 
smooth  and  bare.  It  is  impossible  to  give  an  idea  of  these  ice-moulded  bosses, 
protruding  their  naked  backs  above  the  calm  waters  of  the  lake,  bearing  some 
resemblanoe  to  a  number  of  up-turned  hulls  of  ships,  or  to  a  shoal  of  whales 
swimming  half  out  of  the  water." 

Nearly  all  the  main  valleys  present  similar  appearances.  The  rocks,  wherever 
freshly  ex{)osod,  are  grooved  and  striated :  the  picturesque  valley  of  Glengariff 
being  specially  remarkable  for  the  freshness  of  tnc  icc-groovings  and  scratches. 
These  striie  point  west-south-west,  stretchiug  along  tlie  valley  till  it  is  sub- 
mertzed  in  the  sea  at  Bantry  Bay. 

The  years  1841-42  appear  to  have  been  remarkably  prolific  in  researches  into 
the  glacial  phenomena  ol  our  islands,  for  we  find  Professor  A^assiz,  Dr.  Buck* 
kno^  and  Sir  C.  Lyell  announcing  consecutively  their  convictions  of  the  former 
existence  of  a  state  of  things  in  these  islands,  which  have  their  analogues  only 
in  Grec^dand,  South  Georgia,  or  Ticrra  del  Fuego,  at  the  present  day.  M. 
Agassiz  pointed  to  the  Caernarvonshire  mountains  as  one  of  tne  centres  of  dis- 
persion of  glacial  and  erratic  detritus ;  and  Dr.  Buckland  speedily  followed 
with  details  tending  to  prove  that  the  seven  valleys  of  Snowdonia  were  once 
occupied  by  as  many  glaciers,  discharging  loads  of  boulders  and  gravel  over  the 
lower  grounds  or  into  the  sea,  and  covering  the  bottoms  and  sides  of  those 
valleys  with  flutings  and  furrows.  He  also  shows  that  on  the  northern  flanks 
of  this  district,  boulders  and  marine  drift  coming  from  An^lesea,  Cumberland, 
or  Ireland,  and  containing,  as  shown  by  Mr.  Trimmer,  marme  shells,  have  been 
deposited  at  an  elevation  of  one  thousand  three  hundred  and  ninety-two  feet  on 
Moel  Trvfane. 

The  observations  of  Dr.  Buckland  were  followed  by  those  of  Mr.  Darwin, 
and  more  recently  by  those  of  Professor  A.  C.  Ramsay.  This  author  has  shown 
that  many  of  the  tarns,  such  as  Llyn  Llydaw  and  Llyn  Idwal,  have  been  pro- 
duced partly  through  the  damming  up  of  the  waters  by  moraines,  as  Agassiz 
had  previously  shown  to  be  the  case  in  the  Alps,  and  Lyell  in  Forfarshire.  The 
same  author,  m  order  to  account  for  the  fact  tnat  several  of  the  mountain  tarns, 
as  those  near  the  summit  of  Cader  Idris,  Moel  Wynne  and  Snowdon,  are  in  the 
form  of  basins  hollowed  out  in  solid  rock,  has  suggested  an  explanation  which  mav 
be  called  "  the  scooping  theory."  These  tarns  are  generally  surrounded  througn 
half  their  circumferanoe  by  precipitous  walls  of  rock ;  and  Professor  Ramsay 
supposes  that  solid  masses  of  ice,  descending  from  these  heights,  charged  with 
imbedded  fragments  of  rock,  have  actually  scooped  these  hollows,  which  are  so 
numerous  in  all  mountain  districts. 

But  there  is  one  interesting  fact  brought  out  by  Professor  Ramsay,  and 
vhidb,  according  to  my  own  observation,  is  repeated  amongst  the  valleys  of  the 
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I  lie  iJinrt  of  Wiilos   had  sunk   at    Ic 
fret,  durin«x  which  the  till  or  drift  wils  spn^at 
and  th«i  third  when  the  land  had  been  clevt 
from  the  heights  ploughing  out  the  drift,  and  1 
to  lakes  and  tarns. 

The  striations  of  the  rock-surfaces  of  Ang 
connected  with  the  glacier  system  of  Cacmar 
generally  range  west  thirty  decrees  south,  ant 
bergs  strandinjg  and  scoring  the  bottom  as  th 
Westmorelandl 

The  existence  of  former  glaciers  amongst 
and  Cumberland  have  been  announced  by  Aga 
authors,  notice  in  several  localities  on  tlie  sou 
district,  examples  of  scored  and  grooved  surf: 
which  occur  at  Penrith  and  Windermere.    Tl 
Dr.  Buckland  has  extended  the  glacial  theory  fi 
and  has  mistaken,  in  the  valley  of  the*  Eden,  ' 
remarkable  formsof  drift-gravel  and  boulders  for , 
dissents  from  the  astounding  supposition  that 
skirts  of  Shap  Fell  across  the  valley  of  the  Eden, 
blocks  were  dbtributed  over  the  high  table-land 
yalley  of  the  Te6s. 

The  rocks  of  a  large  district  surrounding  the  i 
ably  ice-moulded,  poushed,  and  striated,  as  far  a 
to  the  south,  and  the  vale  of  the  Eden  to  the  i 
boulder-clay,  rises  to  the  height  of  one  thousf 
southern  slopes  of  the  hills. 

Several  well-marked  moraines  may  be  observ 
below  the  upper  limit  of  the  drift.  All  those  oc 
consequence,  oe  of  more  recent  date  than  this  mi 
this  class,  the  most  remarkable  is  the  large  term 
tremity  of  Grisedale.  This  goree,  one  of  the 
Cumberland,  desoends  from  tne  heart  of  Hf>l^<>ii 
water.    The  ronW '^•^ — ' 
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t>  hundred  and  twenty  feet  above  the  UUeswater ;  and  it  enables  ns 
with  exactness  th«  dimensions  of  the  ghuner  which  formed  it.  Taken 
m  at  the  hoid  of  the  valley,  this  glacier  was  three  miles  in  length, 
hundred  feet  in  depth  at  its  centre,  and  from  two  hundred  to  four 
ids  in  width.    On  the  eastern  side  it  was  bounded  by  a  continuous 
vertical  escarpmyent  of  bedded  trap ;  but  the  western  side  was  very 
id  indented.    The  phenomena,  of  this  region  appear  to  show:  first,  a 
u  glaciers  protruded  far  down  the  main  valleys ;  seeondlv,  an  interval 
md  was  suomerged  about  one  thousand  two  hun<hred  feet  or  more, 
oh  the  boulder-clay  was  spread  over  the  flanks  of  the  hiUs  and  vaUeys; 
eiiod  when  the  land  had  oeen  asaia  elevated,  and  glaciers  extended, 
Qce  down  the  minor  vaUeys  ana  ploughed  out  the  drift.    It  was  a 
his  third  peru)d  which  has  left  the  terminal  moraine  of  Grisedale. 
ial  vestiges  of  the  Hi^ands  of  Scotland  are  on  a  scale  more  gprand 
of  the  hu:e  district  or  Wales,  in  proi)ortion  to  the  greater  extent  and 
the  mountains,  and  their  higher  latitude.    Ben  Nevis,  in  lat.  fifty- 
ty  min.,  attaining  an  elevation  of  four  thousand  three  hundred  and 
feet,  falls  only  a  little  short  of  the  snow  line,  and  is  said  to  have 
snow  all  the  year  round  in  the  fissures  near  the  summit.    The 
IS  which  have  been  recorded  regarding  thp  direction  of  the  strise,  go 
lat  the  Highlands  formed  a  centre  of  dispersion,  from  which  the  ice- 
d  bergs  raSiated  in  every  direction  from  the  central  range, 
ihem  slopes  of  the  Grampian  Hills  in  Angus  and  Forfar  have  received 
exammation  at  the  hands  of  Sir  C.  Lyell.    The  striations  follow 
f  the  main  valleys  south-south-east,  and  several  fine  'examples  of 
terminal  moraines  are  mentioned.     Of  these  the  great  transverse 
Glenaim  seem  to  be  the  most  remarkable.    The  vallev  of  the  south 
ontracts  from  a  mile  to  a  half  a  mile  in  breadth,  ana  is  fianked  by 
itains.    Seen  from  below,  this  barrier  resembles  an  artificial  diun 
id  feet  high,  with  numerous  hillocks  on  the  summit.    Its  breadth 
.  to  south  is  half  a  mile.    Sir  G.  Lyell  considers  this  to  be  the  ter- 
iine  of  the  receding  glacier,  and  considers  it  probable  that  it  once 
the  river  so  as  to  form  a  lake,  which  has  since  been  drained  by  the 
I  cut  a  channel  for  itself  thirty  feet  deep  on  the  eastern  side, 
^w  Hills  claim  particular  attention  on  account  of  the  examples  of 
1  boulders  which  they  afford.     Separated  by  the  great  vsuley  of 
;  from  the  Grampian  ran^e  they  reach  an  elevation  of  one  thousand 
jd  feet.    They  are  formed  of  Old  Red  Sandstone,  and  on  their  flanks 
ns  of  seven  hundred  and  eight  hundred  feet  are  strewn  blocks  of 
micarslate,  which  have  been  floated  across  the  intervening"  space  over 
of  fifteen  miles.    One  of  these  blocks  on  Pitscanby  Hifl  is  thirteen 
and  seven  across.    This  is  an  example,  on  a  much  smaller  scale,  of 
phenomena  of  the  Alps,  where  enormous  blocks  have  been  trans- 
oss  the  great  valley  of  Switzerland  from  the  Mont  Blanc  range,  and 
dong  the  flanks  of  the  Jura  hiUs.    The  Pierre  a  M,  one  of  these 
is  one  of  the  noblest  monuments  in  the  world  of  the  transporting 

DC. 

rhlands  of  Perthshire  have  been  examined  along  their  southern  water- 
uckland  and  Agassiz,  who  detail  numerous  examples  of  glacial  traces 
>e  of  moraines,  rocAes  mouionnees,  striae,  and  percned  blocks. 
1  district  of  Inverness-shire  and  Ross-shire  remain  yet  to  be  described, 
«  glacial  history  is  concerned.  From  what  we  know  of  the  adjoining 
>wever,  we  may  surmise  that  its  long  channel-shaped  valleys  and  arms 
stretching  from  the  coasts  far  into  the  mountains,  must  have  presented 
physical  conditions  very  similar  to  that  of  Norway,  where  the  glaciers 
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■ppear  to  hare  descended  into  the  sea  during  the  riacial  period.     "Rie  ^ 

DOniena  of  Sutherlandshire  appear  to  have  forced  ancn  an  analog  on  tbe  misd 
of  Sir  R.  MurchisoD.  when  lal«ly  eTploriog  this  region.  Glacul  vestiges  ire 
no  leas  marked  over  the  rugged  and  inhospitable  iilaud  of  Slje. 

Professor  Agassiz  is  of  opinion  that  tbe  parallel  roads  of  Qlenroj,  near  Uk 
foot  of  Ben  Nevia,  are  attributable  to  a  lateral  glacier  haring  been  proJMttd 
across  the  valLcj,  near  Brid^  Ro;,  and  anotuer  across  tne  vallej  <u  Gkn 

By  this  means  glacier  lales  were  formed,  along  whose  inarem  the  stiati£cd 
terraces  of  gravel  were  produced,  which  are  now  seen  to  line  the  flanks  of  the 


valley  at  a  perfectly  horiiontal  level  through  several  leaguea.  The  subsequent 
melting  of  tne  glaciers  has  entircl;  obliterated  an;  traces  of  the  agent  brmciiu 
of  which  Ihe  watcra  were  pent  up.  Mr.  Darwin,  however,  takes  a  differed 
view  of  the  subject,  considering  that  the  parallel  roada  are  marine  teiracegi 
furnied  during  tne  submcr^nce  of  the  land  to  a  depth  of  one  thousand  tvo 
hundred  and  fiftj  feet,  iheir  present  elevation. 

Professor  Agassiz  and  Dr.  BuckUnd  considered  not  onl;  that  gUcien  once 
existed  in  the  British  Islands,  but  that  laree  sheets  of  ice  (juyjpejlcoTered  sU 
the  surface  of  the  districts  surrounding  the  Hip:hland  groups.  This  opinion 
is  founded  on  the  wide  eitent  to  which  unstratified  gravels,  perched  lilocb, 
aiid  jtolished  tarfarei  in  til*  are  distributed  over  the  districts  adjacent  to  ihe 
rcnlres  of  distribution.  It  ts  now  generally  allowed  that  floating  ice,  or  rallier 
twimmiiig  ice,  has  plajed  a  more  important  part  in  prodncing  these  phcnomeu 
than  was  supposed  by  the  founders  of  the  gLicial  tliimry.  It  is,  indeed,  an 
almost  unsolved  problem,  bow  we  are,  iu  ail  cases,  to  distinguish  Ijetwi        ' 
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or,  Mexico  and  the  Mexicans,  Ancient  and  Modern,    By  Edw.  B* 
Tylor.    London :  Longman  and  Co,  1861. 

illj  a  treat  to  read  a  book  like  Mr.  Tjlor's.  Free,  easy,  lightly  and 
written,  and  yet  containing  really  soLd  information  ana  maleriaL 
ipring  of  1866  Mr.  Tylor  met  another  traveller,  Mr.  Christy,  aoci- 
1  an  omnibus  at  Havanna.  Mr.  Christy  had  been  wandering  in  Cuba 
he  sugar-plantations,  and  copper-mines,  and  coffee-estates,  descend- 
lyes,  and  Dotanizin^  in  tropical  jungles ;  Mr.  Tylor  had  been  for  the 
>f  the  year  in  the  United  States,  and  had  just  leit  the  liye-oak  forests 
-plantations  of  Louisiana.  So  the  two  travellers  agreed  to  visit 
ad  heartily  glad  will  eyerybody  be  who  reads  the  book  which  their 
has  produ(>5d  that  they  did  so. 

3  ^easantly  with  this  incident,  takes  us  on  a  delightful  excursion  to 
f  Pines,  off  the  Southern  coast  of  Cuba.  Then  the  two  trayellers 
om  Havana  to  Vera  Cruz,  and  from  Vera  Cruz  to  Mexico.  Our  old 
ithors  of  the  seyenteenth  century  used  to  make  their  books  as  short 
3 ;  they  never  said  in  six  words  what  they  could  sajrproperly  in  fiye, 
ilways  tried  to  say  what  they  had  to  say  properly.  Tncy  were  pithy, 
nt,  often  laconic. 

lor  always  says  everj'thine  he  has  to  say  properly ;  more  than  this, 
pleasantly,  correctly,  wittily,  amusingly,  concisely.  Politics,  religion, 
of  people,  the  characters  of  individuals,  political  economy,  statistics, 
hysical  geography,  geology,  and  scenery,  are  all  treated  with  a  mas- 
l.  As  he  walks  through  Vera  Cruz,  he  describes  the  white  ooral- 
es,  mildewed  and  dismal-looking.  You  feel  the  melancholy  i)la^e- 
>ok  of  the  place ;  you  see  the  great  turkey-buzzards,  with  their  bald 
foul  dingy-black  plumage,  sitting  in  compact  rows  on  parapets  of 
churches,  and  thence  leisurely  swooping  down  on  the  offal  in  the 
le  after  the  other.  Palpably  the  sentry,  with  his  old  flint-lock,  stands 
J  gate,  and  when  you  step  outside  you  feel  yourself  amongst  the  high 
indhills  that  stretch  away  for  miles  around  Vera  Cruz.  And  so  it  is 
it  the  journey :  you  understand  exactly  what  Mr.  Tylor  and  Mr. 
re  doing ;  you  know  perfectly  well  who  they  met  and  wnat  they  saw ; 
even  exactly  what  time  they  got  home  to  dinner,  or  who  they  dined 
and  you  do  not  feel  the  least  angry  ydi)\  Mr.  Tylor  for  telling  you. 
)u  do  not  know  that  he  has  told  you ;  you  have  been  one  of  the  party, 
irse  you  know  what  you  did  when  you  were  with  the  travellers.  Mr. 
consummate  word-painter  of  incidents  and  scenery — a  witty,  cheerful, 
narrator. 

s  geological  there  are  plenty  of  in  this  charming  volume,  from  shift- 
dm  to  lava-currents ;  from  silver  mines  to  limestone-quarries.  It 
us  to  giye  a  long  extract  from  Mr.  Tylor*s  book.  The  obsidian 
re  not  nkely  to  be  overlooked  by  two  such  well-read  and  observant 
.    The  subject  at  the  present  time  cannot  fail  to  interest  our  readers. 

after  nightfall  we  got  back  to  the  English  inn,  and  went  to  bed  with- 
irther  event  happening,  except  the  burning  of  some  outhouses,  which 
Dut  to  see.  The  custom  of  roofing  houses  with  pine-shingles  (*  tacu- 
and  the  general  use  of  wood  for  ouilding  all  the  best  houses,  mskt 
common  here.  During  the  few  days  we  spent  in  the  Real  district,  I 
r  note-book  mention  of  three  fires  which  we  saw.  We  spent  the 
in  resting,  and  in  visiting  the  mine-works  near  at  hand.    The  day 
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nt'UT,  un  Etif^lislimnn  uho  ]i;u1  lived  mnny  years  nt  ilie  Real  oiTi^rcd  to  t<tkcns 
(Jill  fur  a  (Liv's  riiU*;  iiiul  tin-  Company's  Aauiiniatnidor  lent  us  two  of  hLi'iu 
litirsoit,  for  t^io  jiuor  hx.-aalb  from  I'uciiura  could  hurdlv  have  gone  so  far.  Tbr 
liril  pliic-e  wc  visited  was  I'euaa  Cargadas,  tlic  '  loadecT  rocks.'  Kiding  thrO'iA 
a  tliick  vood  of  oaks  utkd  piucs,  vc  CAiiie  suddrulj  in  view  of  several  i\i^- 
luaf  |)caks,  soiuc  three  liundreil  feet  high,  tapering  almost  to  a  pobt  at  ihe 
top,  aud  eacli  one  crowned  with  a  mtiaa  of  rock*  which  seem  to  have  been 
bukuccd  in  uustaltle  equilibrium  on  its  point — laoking  a«  though  the  Gnt  puf 
of  wind  would  bring  Ihctn  down.  The  pillars  were  of  itorpbyritic  conglomenle, 
whicli  hud  iicen  disintegrated  and  wornaway  bj  wind  andiain;  while  the  gmt 
tniusRs  resting  on  them,  probably  of  solid  jiorphyry,  had  been  less  affected  br 
these  influences.  It  was  the  most  curious  example  of  the  weathering-  of  Tw]ii 
that  wc  had  ever  seen.  Trom  Peuas  Cargadaa  wc  rode  ua  to  the  farm  of  Gai- 
jalotc,  where  the  Company  has  forests,  and  cuts  wood  and  bums  charcoal  for 
llie  iiiLLics  and  (he  reliuinj^  works,  Don  Alejandro,  the  tenant  of  the  form,  tu 
a  Scotehninn,  aud  a  f^ood  fellow.  He  could  not  go  on  with  us,  for  he  kd 
itiviled  a  |iarty  of  neighbours  to  eat  up  a  kid  thnt  had  beeu  cooked  in  a  hole 
in  1h<'  ground,  with  cuibirrs  upon  it,  iiftci  Sandwich  Island  fasliion.  Thi!  b 
culled  a  barbaeca — a  barbecue.  We  should  have  liked  to  be  at  the  fe«it,  but 
time  was  short,  so  we  rode  on  to  the  top  of  Mount  Jacal,  twelve  thousand  fret 
above  the  seii,  where  there  was  a  view  of  moiuitiuus  aud  valleys,  and  hnl  tliU 
wius  posilivclj-  melliug.  Thence  down  to  the  Cerro  de  Kavnjas,  the  'hill of 
knivi'.i.'  It  laoulhi-  sides  of  this  hill  tluit  obsidian  is  found  in  enormous 
(luiiutities.  Befurc  tlu)  conquerors  introduced  the  use  of  iron,  these  depoeiti 
were  regularly  mined,  and  this  place  was  the  Shcltield  of  Mexico. 

'""  '        "       se  all  that  was  to  be  acea ;  for  Mr.  Christv's  eicrllenl 


the  flint  kuirM  of  SouuliiiaTia  were  mode  bj  chipping  off  strips  from  a  mass 

mm 


TtMoHaaou.  1  Kiiilbtitn»ror  olHlillan,  tbdwn  intmiuneiiUi  Umlca.  *.  hattib 
knUb  or  JkTBlfai-luiad ;  obcldiui  i  tram  Real  del  KodU.  t,  BMM-hMd  oT  dulcedon; 
or  ■  pair  maiptimei  to  be  apean  of  lUiU ;  f  onoil  in  •ncnrnOng  tor  Uw  Cku  Onmde.  Teai 
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ii  proTcd  by  the  muj-Bided  prisms  occaaionallj  found  there,  and  particnlarlj 
b;  that  one  which  vas  discofcreit  just  where  it  had  been  worked,  with  the 


Jtnives  ohiiiped  off  it  Ijbg  olwe  t>y,  and  fltiing  Benurdldy  into  thcii  pboi 
upon  it. 

"  Now  U)  mftko  the  csnsi-  completi'. 
W  ought  to  find  such  primiio  in 
MriLiro  i  luid  aocordiiigly,  some 
moiitlis  nsn,  when  I  einiiiincii  thn 
siiUiiiUd  Mciicwi  coUeetign  of  Mr, 
Ulidi\  itt  Heidelberg,  I  fouud  one 
or  two.  No  oue  scemiyl  to  have 
8iispi«ted  their  real  nulUTc,  uid 
Ihej  had  beeu  classed  ns  mui.'es,  or 
the  hmidles  of  some  kind  of  weupou. 
1  should  saj  from  memorj  th»t  thej 
wrrc  seven  or  eight  inches  long. 
Mid  w  Iwge  as  one  could  eonvts 
uimitl;  gra«p;  sod  one  or  both  of 
tht^m,  as  if  to  romove  all  doubt  m 
to  what  they  were,  liad  ihc  Bttip- 
piiig  uDT  of  ribbons  not  cnnicd  quite 
round  them,  hul  Ictvke  an  intar- 
mediat«  strin  niufih.  There  is  ano- 
ther point  Buoul  till!  obsidian  Icoirca 
■wliicn  require*  eoiiflrmation.  One 
QUI  often  see  on  the  ends  ut  the 
Sciinduiavian  flint  knives  tbe  btuig. 
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e  had  ever  felt  it  in  the  region  of  sugar-canes  and  bananas.  About 
>me  of  the  trachytic  porphyry  which  forms  the  substance  of  the  hills 
opened  to  have  cooledC  under  suitable  conditions,  from  the  molten  state 
K)rt  of  slag  or  volcanic  glass,  which  is  the  obsidian  in  question ;  and,  in 
this  vitreous  lava — ^&om  one  layer  having  flowed  over  another  which 
mdj  cool — ^was  regularly  stratified. 

le  mines  were  mere  wells,  not  very  deep ;  with  horizontal  workings  into 
ddian,  where  it  was  very  good  and  in  thick  layers.  Round  about  were 
of  fragments,  hundreds  of  tons  of  them ;  and  it  was  dear,  from  the 
>f  these,  that  some  of  the  manufacturing  was  done  on  the  spot.  There 
ten  great  numbers  of  pits  worked ;  and  it  was  from  these  *'  minillas," 
imes,  as  they  are  called,  that  we  first  got  an  idea  how  important  an  ele- 
his  obsidian  was  in  the  old  Aztec  civilization.  In  excursions  made  since, 
relied  over  whole  districts  in  the  plains,  where  fragments  of  these  arrows 
ives  were  to  be  found,  literally  at  every  step,  mixed  with  morsels  of 
r,  and  here  and  there  a  little  clay  idol.  Amon^  the  heaps  of  fragments 
lany  that  had  become  weathered  on  the  upper  side,  and  had  a  remarkable 
like  silver.  Obsidian  is  called  bizcli  by  tiie  Indians,  and  the  silvery  sort 
wn  as  bizcli  platera.  They  often  find  bits  of  it  in  the  fields ;  and  go 
reat  secrecy  and  mjstery  to  Mr.  Bell,  or  some  other  authority  in  mining 
s,  and  confide  to  him  their  discovery  of  a  silver  mine.  Thev  go  away 
and  unconvinced  when  told  what  their  silver  really  is ;  ana  ^nerally 
o  the  conclusion  that  he  is  deceiving  them,  with  a  view  of  throwing  them 
!  scent,  that  he  may  find  the  place  himself,  and  cheat  them  of  their  share 
profits — just  what  their  own  miserable  morbid  cuimiug  would  lead  them 
inder  such  circumstances. 

le  family-likeness  that  exists  among  the  stone  tools  and  weapons  found 
nany  parts  of  the  world  is  very  remarkable.  The  flint-arrows  of  North 
^  such  as  Mr.  Lon^ellow's  arrow-maker  used  to  work  at  in  the  land  of 
icotahs,  and  which,  m  the  wild  northern  states  of  Mexico,  the  Apaches 
)manches  use  to  this  day,  mi^lit  be  easily  mistaken  for  the  weapons  of 
itish  ancestors,  dug  up  on  the  banks  of  the  Thames.  It  is  true  tliat  the 
)f  the  Mexican  obsidian  implements  far  exceeds  that  of  the  chipped  flint 
ate  weapons  of  Scandinavia,  and  still  more  those  of  England,  owitzer- 
nd  Italy,  where  they  are  du^  up  in  such  quantities,  in  deposits  of  allu- 
il,  and  m  bone-caves  in  the  limestone  rocks.    But  this  higher  finish  we 

may  attribute  partly  to  the  superiority 
of  the  material;  for  the  Mexicans  also 
used  fiint  to  some  extent,  and  their  flint 
weapons  are  as  hard  to  dbtinguish  by 
inspection  as  those  from  other  parts  of 
the  world.  We  may  reasonably  suppose, 
moreover,  that  the  skill  of  the  Mexican 
artificer  increased  when  he  found  a  better 
material  than  flint  to  work  upon.  Be 
this  as  it  mav,  an  inspection  of  any  good 
collection  of  such  articles  shows  the 
much  higher  finish  of  the  obsidian  im- 
plements than  of  those  of  flint,  a^te, 
and  rock-crystal  They  say  there  is  an 
)us  artist  who  makes  flint  arrow-heads  and  stone  axes  for  the  beneflt 
rlish  antiquarians,  and  earns  good  profits  by  it.  I  should  like  to 
im  an  order  for  ribbed  obsidian  razors  and  spear-heads ;  I  don't  think  he 
make  much  of  them, 
le  wonderful  similarity  of  character  among  the  stone  weapons  found  in 


dean  arrow-heads  of  obeidian. 
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Bupportipg  the  theorj  th&t  this  and  other  arts  i 

tribes  migrating  from  one  couunon  centre  of  creation  of  tbe  human  ipacia. 


lorquoua.    Lnogtli  11|  inoba*. 

'the:  argument  haa  not  much  weight,  and  a  krger  viev  of  the  sabjeet  quite 
supersedes  it. 

"  We  ma;  put  the  question  in  this  way.  In  Asia  and  in  Europe  the  nee  of 
stone  tools  and  weapons  hag  alwavs  chanuteriicd  a  very  low  st^  of  ciritin- 
tion ;  and  luch  implements  are  om;  found  among  savage  tribes  living  bj  tbe 
chase,  or  just  begiuuing  to  cultivate  the  ground,  and  to  emerge  from  the  eonM- 
tiou  of  mere  baroarianj.    Now,  if  the  Mexicans  got  their  civilicatioB  ben 
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They  were  a  great  tndiiu^  people,  and  had  money  of  several  kinds  in  general 
use,  but  the  art  of  weighing  was  utterly  unknown  to  them ;  while,  on  the 
other  haodt  the  Peruvians  habitually  used  scales  and  weights,  but  had  no  idea 
of  the  use  of  money. 

**  To  return  to  the  stone  knives.  The  Mexicans  may  very  well  have  invented 
the  art  themselves,  as  they  did  so  many  others ;  or  tnejr  may  have  received  it 
from  the  Old  World.    The  things  themselves  prove  nothing  either  way. 

"  The  real  proof  of  their  havmg,  at  some  early  period,  communicated  with 
inhabitants  of  Europe  or  Asia  rests  upon  the  traditions  current  among  them, 
wluch  are  recorded  Dy  the  early  historians,  and  confirmed  the  Aetec  picture- 
writing  ;  and  upon  'several  qj^traordinarr  coincidences  in  the  siflps  used  by 
them  in  reckoning  astronomical  cycles.  "Further  on  I  shall  allude  to  these 
traditions. 

"  On  the  whole,  the  most  probable  view  of  the  origin  of  the  Mexican  tribes 
seems  to  be  the  one  ordinarily  held,  that  they  really  came  from  the  Old  World, 
bringing  with  them  several  Ic^nds,  evidently  the  same  as  the  histories  recorded 
in  the  book  of  (Genesis.  This  must  have  been,  however,  at  a  time  when  they 
were  quite  a  barbarous,  nomadic  tribe ;  and  we  must  regard  their  civilisation 
as  of  independent  and  far  later  growth. 

"  We  roue  back  through  the  woods  to  Guajalote,  whdre  the  Mexican  cook 
had  made  us  a  feast  after  the  manner  of  the  country,  and  from  her  experience 
of  foreifi;ners  had  learnt  to  temper  the  chil^  to  our  susceptible  throats.  Deci- 
dedly the  Mexicans  are  not  without  ideas  in  the  matter  of  cookery.  We 
stayed  talking  with  the  hospitable  Don  Alejandro  and  liis  sister  till  it  was  all 
but  dark,  and  then  rode  back  to  the  Heal,  admiring  the  fire-flies  that  were  dart- 
ing about  by  thousands,  and  listening  to  our  companion's  stories,  which  turned 
on  robberies  and  murders — ^as  stories  are  apt  to  do  in  wild  places  after  dark. 
But,  save  an  escape  from  being  robbed  some  twenty  years  back,  and  the  history 
of  an  Indian  who  was  murdered  just  here  by  some  of  his  own  people,  for  a  few 
shillings  he  was  taking  home,  our  friend  had  not  much  reason  to  give  for  the 
two  huge  horse-pistols  he  carried,  ready  for  action.  His  story  of  tne  death  of 
a  German  engineer  in  these  parts  is  worth  recording  here.  He  was  riding 
home  one  dark  night  with  a  companion ;  and,  trusting  to  his  knowled^  of  the 
country,  tried  a  short  cut  through  the  woods,  among  the  old  open  mines  near 
the  Regla  road.  They  had  quite  passed  all  the  dangerous  places,  he  thought, 
so  he  gave  his  horse  tne  spur,  ana  plunged  sheer  down  a  shaft,  hundre£  of 
feet  deep.    His  friend  pulled  up  in  time,  and  got  home  safely." 

Prom  this  interesting  subject  we  pass  on  to  a  discourse  on  numerals  and 
counting;  then  to  the  siege  and  capitulation  of  Puebla;  to  miracles,  rival 
virgins,  Indian  canoes,  water-snakes,  salt  and  salt-pans,  fried  flies'-egd^s,  Aztec 
pictures,  the  mammoth  bones  in  the  Mexican  museum,  bull-lazoing  and  cock- 
fighting,  gambling  and  fortunate  miners,  travelling  companions  and  Mexicans 
Who  live  by  their  wits,  artificial  lightning,  the  future  destinies  of  Mexico,  eum 
muUU  alUif  which  are,  as  the  puffiug  advertisers  say,  **  too  numerous  to  men- 
tion.*'  With  them  we  do  not  meddle ;  luckily  for  us,  our  province  is  confined 
to  the  geological :  we  do  not  say  all  we  could  say  about  that ;  but  if  we  were 
tempted  out  of  our  oourse,  eight  pages  would  not  suffice  for  this  review. 

We  linger  only  to  add  a  valuable  note  which  Mr.  Tylor  gives  us  in  an 
appendix,  on  the  manufacture  of  obsidian  knives. 

*'  Some  of  the  old  Spanish  writers  on  Mexioo  give  a  tolerably  ftill  account  of  the  manner  ia 
irtdch  the  obsidiaa  kzuyes.  Ac.,  were  made  by  the  Astecs.  It  will  be  seen  that  it  only  modi- 
ftes  in  one  paitioolar  Ihe  theoiy  we  had  formed  hv  mere  inspection  as  to  the  way  in  which 
tbase  ol^jeols  wen  made,  which  is  given  at  p.  97 ;  thai  is,  they  wars  oraoked  off  by  pressure, 
sad  not,  as  ws  ooqjeotored,  by  a  blow  of  some  bard  subetance. 
Torgnemada  {Motaamia  Indiana,  aevUU,  1616),  says  (free  translation) : 
"  '  Th^  had,  and  stfll  have,  workmen  who  make  louves  of  a  certain  black  stone  or  flint» 
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innat  wondoHbl  and  ivlBurable  (hing-  tn  tee  Ihera  njike  oat  of  (hs  ■ 


inffOniiily  vhii.-b  inveitwcl  thu  nrt  li  rauch  to  be  praised.    They 
Btotio  |ir  one  ran  eiplai-  -"  '-  "•■- " —  -'  ■' '— ' 


igbl  bo  called  precione,  more  beauUful  and  briulinl  Iban  ■Inbaeter  or  jmer, 
of  Itaro  made  tableta  and  mlmm.  ^le  piece  tbflf  ake  to  aboat  oislit  icuM 
icmff  or  nuer  mom,  and  aa  Iblck  aa  am"!  let  Or  rather  laai,  and  cyliiLdrical  i  ibe;  ban  ■ 
■tick  aa  Ibtko  ■■  the  ihaA  oT  a  lance,  ind  Ihna  oibUa  cr  nther  mise  In  length ;  and  M  Da 
end  of  itlh^  Iketen  flimlf  anoUier  pieoe  ol  wood,  tf  gbt  Inchaa  looK.  lo  give  mora  wdfihttn 
tlda  part;  ihtm,  prea^ng  their  naked  feet  to^fotha',  tbey  hiM.  the  atooe  aa  *1lh  a  pair  of 
pinren  or  the  vice  of  a  carpenter'a  bandi.  TiicT  take  the  ttjek,  irtilch  ii  cot  off  amoott  •> 
thcenil,  with  both  handfc  and  aet  It  well  home  apinn  Uu  edge  of  the  front  of  the  lUct 
ffpanrile  OFOtrrtniil  ratio  dr  la  frtali  it  ta  tttdni)  WtUch  alao  tl  CM  ■mooth  (Dlhlt|nn; 
nud  than  they  preaa  it  aftainat  their  breaat,  and  wllh  the  fbno  of  the  preeaaie  than  &a  oS* 
a  knife,  with  iM  polnl.  and  c1^  on  each  altle,  a*  neatlrai  Ifonew^lomake  them  of  a  tur- 
nip wi^  a  aharp  kaifB.  or  of  iron  in  the  Ore.  Than  they  aharpcn  it  on  a  Mona,  naing  ■  hooq 
to  ^n  It  a  myflne  cHee  i  and  in  a  very  abort  time  Ihaae  wivkmen  will  make  more  ihin 

lanceii,  cicopt  Uiat  ihey  have  a  rib  np  Ibo  middle,  and  hare  a  aligbt  gmceful  cnrre  tonidi 
the  point,  TheyiriU  cut  and  ahave  the  hair  Uie  lint  lime  tii^arvoaed,  at  the  flratctitiKarLf 
an  ncll  na  a  ated  laior,  lint  ihoy  loae  tb^  edtie  at  the  aecond  cnt ;  and  ao.  lo  ftniih  ihaTinii 
ouc^H  iicnrd  or  hair,  one  altor  another  haa  to  bo  oaed ;  tiiongh  indeed  they  aT«  cheap,  ard 
apoiUiie  them  la  of  no  conaoqnonce.  Uany  Spaniarda.  bolh  regular  and  acrular  cln^.  bai* 
been  pbiLvcd  with  them,  npeeiatly  nt  the  bepiniung  of  the  colomaatlon  of  theee  realms,  when 
tliore  una  uo  Hncb  ahundiuice  aa  now  of  the  ncceeaary  inaDrnmenu,  and  paople  nbn  stia 
tbcir  livelihood  by  prvctlning  Hub  occapation.  But  1  conclude  by  aayin^r  that  it  la  an  adnin- 
tlB  thing  to  Bpc  iSifln  intulo,  fuifl  no  tiinBll  areTDirtml.  toi  Iks  rapnmy  oT  lie -mm  nbo  fomi 

Now  we  take  our  leuve  of  "  Anahuac ;"  we  Lave  read  it  from  begiimins  to 
end  nnd  have  been  deligiitcd  with  it.  Our  readers  will  be  the  same  if  Uej 
buy  it  nnd  read  it  right  through  as  ve  hare  done. 

We  have  to  tfuiuk  Mr.  Tjior  for  the  use  of  some  of  the  excellent  woodcuts 
with  which  his  book  is  copiouslj  illustrated. 
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ON  METALLIFEROUS  SADDLES. 
Bt  Db.  B.  N.  Bubidob,  of  Port  Eliz^eth,  South  Africa. 

Ih  the  number  of  your  jonmal  for  October,  1860, 1  read  with  great 
mterc^  a  paper  bj  Dr.  Watson  "  On  the  Metalliferona  Saddles  of 
Derbyshire  and  Staffordshire."  The  Doctor  says  that,  though  well 
known  to  the  miners,  he  believes  these  saddles  have  not  hitherto  been 
described  by  any  geologist.  If  he  will  refer  to  the  Jonmal  of 
the  Oeol.  Soc.,  1857,  p.  233,  he  will  find  a  paper  "On  the 
Mines  of  Namaqnaland,"  in  which  I  think  he  will  recognise 
a  description  of  these  deposits  nnder  the  name  of  "  metallic  axes." 
With  snch  modifications  as  the  difference  in  the  strata  and  their 
metallic  contents  requires,  his  description  would  nearly  apply  to  what 
I  said. 

The  strata  in  which  my  axes  occur  are  gneiss  and  gneiss-granite 
with  occasional  beds  of  magnesian  and  micaceous  rock  at  Springbok 
Vontein  and  Concordia,  and  micaceous  and  calcareous  rock,  with 
gneiss  at  Kodas.  The  saddles  (a  better  name  than  mine)  in  all  the 
productiye  mines  were  folds  in  the  strata,  with  fissures  of  various 
sizes  and  directions  intersecting  them.  The  one  was  in  some  cases 
more  abundant  in  the  planes  corresponding  to  the  original  bedding 
of  ihe  rock :  this  was  strikingly  the  case  at  Concordia,  where  tlkft 
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main  dip  ww  north  and  the  disturbed  one  Boatli — ^tlie  atrike  of  th 
rocks  being  nearly  east  and  west.     (Sec.  1  and  2). 


Tig.  L— Spnns  Bok  Tontatn. 
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in  fig.  3.     The  points  a  and  c,  were  not  three  feet  apart ;  the  line 

/I  g.f  about  an  inch  thick,  was  micaceous  rock  with  large  crystals 

of  felspar.     The  richest  deposits  of  ore  seemed  to  me  to  occur  at 

Line  of  strike. 


Fig.  3.— Koperberg. 
k  ff,  direction  of  the  xnetallio  azLs ;  k  I,  strike  of  the  rooks;  dip  towmrds  k  i, 

spots  on  the  saddles  or  axes  where  one  or  more  of  these  twists  met 
them.  There  was  generally  no  metal  in  the  twists.  The  axes  too 
were  traceable  for  miles  through  the  country,  but  were  only  metalli- 
fer^os,  to  any  considerable  extent,  at  intervals.  Thus,  I  believe  the 
mines  of  Springbok  Vontein  and  Koperberg  were  on  the  same  run — 
a  good  section  of  which  was  visible  on  the  side  of  a  ravine  crossing 
it  nearly  at  right  angles  near  Koperberg.  This  showed  that  these 
disturbances  were  not  produced  by,  nor  essentially  connected  with, 
gramte. .  The  meeting  of  a  twist  with  the  saddle  of  Koperberg  I 
have  mentioned.  I  believe  more  than  one  crossed  that  of  Springbok 
Yontein,  though  the  sur&uce  was  so  decomposed  and  so  scarred  and 
fissured  in  various  directions  that  it  was  impossible  to  make  it  out 
clearly.  This  mine  had  not  been  worked  to  any  great  depth  when 
^  visited  it.  The  observations  on  the  succession  of  ores,  though  I 
believe  it  applies  equally  to  this,  was  made  at  Concordia  and  other 
places. 

At  Nababeel,  a  spot  which  has  not  produced  so  much  ore  as  its 
ajipearanoe  promised,  was  observed  the  structure  shown  in  fig.  4. 
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Hien  the  Baddies  were  traced  down  to  any  considerable  depth 
gneiss  seemed  gradoallj  to  lose  its  laminated  character,  and 
ime  the  form  of  a  highly  felspaihio  granite,  which  lower  down 
all  traces  of  metal. 

s  was  evident  to  me,  as  I  stated  at  the  time,  that  the  deposits  at 
were  doe  to  the  snrfiuse-actions  of  water,  with  what  aid  from 
tzo-magnetic  agency  I  know  not.  Some  of  the  rocks  acted 
ngly  on  the  magnetic  needle ;  bat,  as  most  of  them  contained  iron, 
light  have  been  owing  to  that,  though  all  the  ores  that  I  tried  in 
or  two  mines  had  no  sncfa  effect. 

belieye  that  what  I  then  stated  still  holds  good — ^that  at  whatever 
kh  (and  it  varied  considerably)  surface- action  ceased,  the  ore 
ppeared.  I  mentioned  several  circumstances  to  show  that  even 
less  solnble  ores  were  acted  upon  by  the  water  of  the  district, 
that  in  the  case  of  Van  derSteU's  mine  the  surface  of  the  excava- 

has  been  coated  with  silicate  of  copper  by  permeation  through 
solid  gneiss  rock  since  his  time, — 1680, 1  believe, 
onr  interesting  periodical,  though  ordered  through  an  agent  as 
1  as  I  heard  of  it^  only  reached  me  last  month.  I  find  that  views 
ch  I  entertained  on  the  nature  of  granite  years  ago  are  fast 
ling  gromid  on  the  continent.  I  wrote  abont  this  to  members 
officers  of  the  Geological  Society  at  intervals  for  several  years  • 
,  though  I  did  so  with  the  diffidence  of  one  whose  position  did  not 
tie  him  to  hold  an  opinion  adverse  to  those  of  the  leaders  in  scienoe, 
iHeve  that  I  said  enough  to  show  that,  if  the  igneous  theory  of  gra- 

18  abandoned  by  most  geologists  ere  twenty  years  elapses,  as  I 
0ve  it  will  be,  I  was  among  the  first  to  give  it  up,  and  to  show 
d  reasons  for  doing  so.  That  if  the  metamorphic  theory  was 
if  as  applies  to  gneiss,  mica-schist,  &c.,  it  was  equally  true  of 
oite,  syenite,  and  greenstone,  I  felt  quite  sure  in  1855.  That  day- 
e  passed  quietly  into  mica-schist,  chlorite-schist,  gneiss,  iso,, 
iout  eruptive  rock  of  any  kind,  I  stated  as  early.  That  rocks 
e  changed  into  quartzite  by  surface-infiltration,  I  wrote  as  my 
lion  to  Sir  B.  Murchison  in  the  same  year.  In  1857  I  showed 
d  reason  to  believe  that  the  oversight  of  this  fact  had  led  to  great 
»r  as  to  the  super-position  of  our  strata.  Since  then  I  have 
Ted  that  strata  set  down  as  primitive  and  separated  from  tb^ 


i 
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Devonian  on  the  evidence  of  tiheir  mntnal  raUtion  witii  1 

and  inclined  qoartzito  are  all  of  one  formatioa;    kU  cxmtain  t^ 

same  fossils,  and  all  Have  the  same   relation  to  the  qnutaito  in 

diflerent  localities.     See  Qnart.  Jonm.  Geol.  Soo.,  vol.  xr-,  p.  196,  ' 

Ac. 


CORKESPONDENOE. 
DIFFICDLTIE8  OF  DAEWIKI8M. 

Sib, — In  the  article  on  Hr.  Darwin'a  theory  that  I  oontribated  to  junr  Tntgi 
line  in  April  and  Mft;  la«t,  I  ouutentad  mjaeil  with  itadng  the  f^nitiflff  ai^ 
mente  both  for  and  against  it,  u  they  preaent«d  themaelTM  to  mo.  I  did  pat 
touch'  on  any  of  the  pointa  connected  with  theology,  bb  I  miatnuted  my  thalitf 
to  deal  propeily  with  them  i  and  now,  it  Hr.  QrincUsy'B  attaok  had  been  dinctvl 
ngftinaC  nijBclT  alone,  I  should  not  liDvc  troublpd  joQ  with  any  remBrku  on  the 
hubjeoL  j  but  aa  he  has  etaivd  that  this  thoor;  is  oppoaod  to  thi?  truths  of  Eere&led 
"  '"  I  feel  that  1  ought  to  do  my  beat  to  ebow  that  I  belieTe  Bueb  m  "  "    ' " 
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1.  It  ■oema  that  he  had  only  read  one-half  of  my  paper  when  he  wrote  this. 
"Bb  has  hj  this  time,  I  hope,  fonnd'my  opinion  on  it  in  the  second  half. 

S.  I  mnat  confeBS  that  I  do  not  undentand  what  Mr.  Grindley  means  by  "  no 
fpeohfnen  in  the  transition  state  has  ever  been  found  ;"  although  it  cannot  be  a 
TniataVej  fixr  he  uaes  the  same  words  again. 

Aoooirding  to  Mr.  Darwin's  theory,  all  species  are  in  a  transition  state.  Mr. 
Griadley  cannot  have  formed  very  clear  ideas  on  the  subject,  if  he  thinks  that 
wa  ought  to  find  anfmals  of  half  one  species  and  half  another,  like  mermen  or 
centanrs.  If  he  means  connecting  links  between  species,  any  elementazy  work 
on  natural  history  or  paleontology  will  point  out  meoiy  to  him. 

3.  I  have  not  the  slightest  doubt  but  that  Professor  Owen  is  quite  right,  and 
that  it  is  a  &ct  that  "  no  known  cause  of  change  productive  of  the  varieties  of 
mammalian  species  could  operate  in  altering  the  size,  the  shape,  &c.,  &c. ;"  but 
I  do  not  see  how  Mr.  Ghrindley  obtains  from  it  the  conclusion  which  he  impUes, 
viz.,  that  therefore  the  variations  oould  not  have  taken  place.  We  do  not  kvuno 
the  oanaes  of  many  things.  Besides,  it  is  not  at  all  necessary  to  Mr.  Darwin's 
theoiy  to  suppose  that  man  has  been  developed  ftx>m  the  gorilla ;  on  the  contrary, 
aa  they  are  recent  species,  the  parent  stock  of  both  is  jnoet  likely  extinct. 

4h  Mr.  Darwin  does  not  pretend  to  adduce  direct  evidence  of  one  spedea 
ehanging  into  another ;  although,  when  we  see  two  forms  so  different  as  to  have 
been  at  first  classed  by  all  naturalists  as  distinct  species,  and  afterwards,  on  the 
diaoovery  of  connecting  links,  obliged  to  be  referred  to  one  and  the  same,  I  think 
that  we  might  fiurly  teJce  that  as  an  instance  of  one  species  having  passed  into 
another.  For  even  if  one  of  them  should  not  be  a  lineal  descendant  of  the  other, 
yet,  aa  they  are  allowed  to  be  of  the  same  species,  they  must  have  had  a  common 
progenitor,  which  could  not  have  been  like  them  both.  Among  species,  I  need 
hardly  say,  instances  of  this  kind  are  innumerable,  and  in  the  case  of  the  forami- 
nifera,  Messrs.  Carpenter,  Jones,  and  Parker  have  been  obliged  to  acknowledge 
that  many  forms,  previously  considered  not  only  as  of  different  species,  but  as  of 
genera  and  even  orders,  *'  must,  in  ail  probability,  have  had  a  conmion 


Mr.  Ghrindley  says  that,  until  direct  evidence  can  be  produced,  it  is  no  '*  true 
phyaioal  law,"  but  a  **  mere  dream."  I  am  sorry  to  have  to  refer  him  again  to 
my  paper,  but,  if  he  will  take  the  trouble  to  look,  he  wOl  see  that  I  do  not  say 
that  it  18  a  true  physical  law,  but  that  at  present  it  must  be  considered  as  a  very 
probable  hypothesis.  A  probable  hypoUiosis  only  becomes  a  true  theory  when 
the  probahflitiee  in  its  &vour  amount  to  certaiDty ;  and  it  then  becomes  one  even 
if  no  direct  proof  can  Ife  given.  The  first  law  of  motion  itself  has  not  been,  and 
cannot  be,  proved  by  direct  experiment ;  yet  who  disbelieves  it  ?  The  theory 
of  the  midu&tion  of  light,  and  even  the  very  existence  of  ether  upon  which  it 
depends,  cannot  be  proved  directly,  yet  it  is  beUeved  to  be  true  on  account  of  the 
""*»*■'■*  number  of  phenomena  that  it  explains ;  and,  although  I  do  not  mean  to 
ny  that  the  proof  of  the  transmutation  of  species  is  at  all  equal  to  the  proof  of 
tfaa  nndnlatary  theory  of  light,  still  it  easily  explains  a  great  number  of 
phenomena 

With  regard  to  paragraphs  4,  5,  and  6, 1  am  willing  to  admit  that  Adam  may 
have  been  '*  a  noble  specimen  of  man,  and  Eve  a  soft  Circassian  beauty,"  though 
I  do  not  know  that  *' the  Scriptures  of  Truth"  anywhere  *'  assert"  this ;  but  I  am 
aony  to  see  Mr.  Grindley  wasting  the  best  and  most  eloquent  parts  of  his  letter 
on  shadows.  *  No  advocate  of  the  Darwinian  theory,  to  the  best  of  my  knowledge, 
ever  said  that  *'  the  mental  and  moral  powers  of  man"  were  developed  from  the 
ittStinotB  of  the  lower  animals.  On  the  contrary,  I  see  many  reasons  for  believing 
that,  when  the  time  was  come  that  man  was  fitted  to  receive  them,  they  were 
ghren  him  by  a  special  interposition  of  the  same  power  that  created  all  things. 
The  Bev.  J.  Kemiok,  in  his  essay  on  Primaeval  History,  published  in  1846,  haa 
remariked  that  "  it  is  impossible  to  define  the  time  which  he  (man)  occupied  in 
advancing  flrom  his  primsBval  condition  to  that  in  which  he  appears  at  the  com- 
menoement  of  history ;"  and  we  must  remember  that  it  is  the  mental  qualifi* 
cations  of  man,  and  not  the  physical  strength  of  his  body,  which  gives  him 
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"donunion  orer  the  flih  of  the  Kt,  and  orer  Oia  few)  of  the  tir,  and  mtr  mtrj 
living  thing  that  moreth  apon  tha  earth."  The  <mlj  ■rgiiineiit,aaftrM  Iknoa, 
BgainM  tbit  view  ia  that  t^re  ai«  i*oe«  of  men,  aa  the  Zohi  Caflto^  lAo  mm 
to  have  no  more  Benae  of  right  and  wrong  than  the  beaata,  and  ito  belief  m  m 
knowledge  of  &  God. 

Ae  for  lir.  Orindley'B  indigpation  kt  the  "  bmnflitT"  of  thoae  "  who  would  ttnk 
themselvea  with  bnitea,"  I  feel  no  more  di^raoed  tn  auppoaing  that  osr  pteMot 
bodiea  aie  the  noblsat  result  of  creatioD'a  woi^  perfliated  through  onnnTlnai 
ages,  and  through  conntleM  fiirma,  than  in  the  EJlot  that  onr  aotnal  bodia^  b 
which  we  are  now  liring,  are  (brmed  of  the  food  we  eat,  which,  in  Ha  ton,  mut 
ahortlj  before  have  eiiated  onlj  aa  inorgaoia  elemsnta—**,  is  bet,  "tiwdnitof 
the  ground." 

With  regard  to  the  laat  paragraph,  I  stated  in  jay  paper  that  then  ia  nothisf 
like  a  total  absenoe  of  intemiedi^  fbnna  in  the  geological  reoonl ;  and  if  Tb, 
Grindley  does  not  mean  them  by  his  "  species  in  a  tianeitian  state,"  I  do  oM 
know  what  he  does  mom.  I  do  not  remember  where  Sir  O.  LtoU  "  prorea  the 
theorj  that  all  the  71-eat  elastet  0/  organic  life  were  created  of  oner,"  aiid  I  do  not 
think  that  he  is  likely  ever  to  have  attempted  to  do  so ;  but  I  have  never  Baea 
the  third  edition  of  his  "  n^noiples."  In  the  ninth  chapter  of  the  ninth  editkni, 
he  showB  that,  owinj^  to  the  pr^ttt  imperfectiDn  of  tha  ^^□lo^cal  record,  *'  m 
must  not  Wo  luistity  infer  that  the  higheet  class  of  vertelirBted  animals  did  not 
exist  in  romater  ages,"  and  also  that  we  onght  to  be  un  onr  goaj^  against  "  takiig 
for  granted  that  the  date  of  oreatioD  of  any  family  of  anuiuiJs  or  plants  in  pan 
liiae  coincides  with  the  age  of  the  oldost  stratified  rock  in  which  the  geologist 
has  detected  its  remains,"  aud  1  suppose  it  is  to  tliis  that  Mr.  Qrindley  re&n.    li 

y  paper  I  said  that  1  tbooght  the  geological  argiimect  was  in  &vour  of  Mr. 
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Be  this  a*  it  maj,  it  ii  oertain  that  no  arrow-head,  or  workod  flint,  or  other  stone 
of  aaj  kind  was  so  situated.  The  antler  of  the  rein-deer  was  fonnd  lying  on 
the  floor  or  cake  of  stalagmite  which  covered  the  bed  of  bone-earth  with  all  its 
Mntents,  and  all  the  worked  flints  lay  at  the  base  of  this  bono-bed,  and  therefore 
$A  %  considerably  lower  level  than  the  antler. 

The  rslios  of  the  cave  mammals,  with  the  evidences  of  man's  existence  and 
(m  I  believe)  high  antiqnity,  had  all  been  deposited  and  hermetically  sealed  up 
befiMne  the  introdoction  into  the  cavern  of  that  fine  relic  of  the  rein-deer. 
.  80  &r  as  Mr.  Drake's  inference  is  concerned,  tliis  correction  is  unimportant, 
but  it  seems  right  to  prevent,  if  possible,  erroneous  statements  respecting  Briz- 
ham  Cavern  from  becoming  current,  espieciaUy  as  no  aathorized  report  on  it  has 
jefc  been  given  to  the  world. 

I  am  yours,  &o., 

Lemomai  Torquay,  June  4.  W.  Pknoellt. 


FOREIGN    CORRESPONDENCE. 

M .  Gaudbt  has  oommimicated  another  intereating  paper  on  hia 
reaearehea  in  Greece,  in  which  he  states  that,  although  his  reaearohea 
in  1855  fnmiahed  him  with  the  remains  of  a  great  number  of  rumi- 
naotai  ibef  never  hronght  to  light  any  tooth  or  skull  belonging  to 
ona  of  the  goat  tribe.  So  in  a  note  which  M.  Lartet  and  himself  laid 
before  the  Academy  in  1856,  they  stated  their  opinion  that  the 
amalth^e  might  be  an  antelopa  At  the  present  time  M.  Gaudry 
poaaeasea  eighteen  skulls,  and  most  of  them  have  their  posterior  part 
whole,  two  among  them  being  furnished  with  their  teeth  and  the 
bony  axes  of  the  horns.  These  fossils  confirm  the  supposition  that 
the  amalthce  is  not  a  goat,  but  an  antelope.  M.  Owen  says  that  the 
grinders  of  the  antelope  are  distinguished  from  those  of  the  goat  in 
not  baring  interlobular  columns,  their  covering  of  enamel  being 
longer,  and  the  external  surface  of  the  superior  grinders  having  the 
furrows  moie  marked  and  the  depressions  not  so  plainly  limited  by 
airaight  longitadinal  borders.  M.  Gkiudry  has  remarked  also  that 
with  goats  the  superior  front  grinders  are  cut  at  right  angles,  instead 
of  being  rounded  and  sinuous  as  with  antelopes  ;  it  seems  that  they 
are  halves  separated  from  the  back  grinders.  They  have  not  any 
distinct  tops  like  those  of  antelopes,  so  much  so  that  one  cannot  mark 
the  part  where  the  enamel  begins  upon  the  shaft.  These  characters 
give  the  front  grinders  of  the  goat,  seen  on  the  external  surface,  a 
look  which  reminds  one  a  little  of  the  teeth  of  a  horse.  In  goats  tibe 
three  front  grinders  are  very  straight,  the  space  which  they  occupy  ia 
far  frt>m  being  the  third  of  the  total  length  of  the  series  of  grinders^ 
whilst  in  the  antelopes  they  attain,  and  sometimes  go  beyond,  the 
third  of  that  length.  It  is  true  that  these  various  characters  are  sub- 
ject to  exceptions^  bat  at  least  they  are  more  constant  than  those 
frimiahed  by  the  horns,  and  certainly  they  are  of  greater  generio 
wine.    The  amalthce  has  not  any  of  those  cbaxaoteriatifla  enanvficaAM. 
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M  peculiar  to  goata ;  it  hu,  on  the  oontm;,  thow  1wlon|^  to  At 
antelope. 

Tho  teeth  of  the  upper  jaw  bone,  and  particularly  of  the  lowar  odb, 
have  the  interlobular  tubercules  juttiDg  out,  becoming  in  some  wgtOr 
mens  real  columns.  The  princi^  part  of  the  ahull  does  not  recedt 
behind  the  horns  as  does  that  of  the  goat.  It  is  straight  aud  manTo, 
and  forms  a  right  angle  with  the  occiput.  As  there  is  no  existing 
sub-genus  of  antelope  in  which  this  could  be  placed,  the  name  (^ 
tragoceroB  (rpayot  goat,  and  x'P°^  horn)  has  been  propoaed  for  i^ 
and  Trag.  Amaltlueua  in  the  name  M.  Gaudiy  would  give  the  aboTa 
described  species. 

In  a  small  skull'of  an  antelope,  still  furnished  with  itn  teeth  and  the 
bony  axee  of  ite  homa,  the  extremity  of  the  nasal  and  intermaxillary 
bone  is  still  preeerred.  This  discovery  allows  him  to  determine  a 
great  many  axes  which,  up  to  the  present  time,  had  been  found  aep*- 
rated,  and  which  M.  Wagner  had  included  under  the  name  of  Antdopi 
brevieomii.  The  skull  discovered  can  be  classed  in  the  aub-genm 
gazella  It  resembles  the  general  form  of  the  head  of  the  oommon 
gazelle  in  the  direction  of  its  horns,  their  point  of  insertion,  thmr 
spread  and  the  orbital  depressions  at  their  base. 

Some  specimens  of  the  Anitlope  Lindtrmaytri  have  also  been  dis- 
covered, which  much  resemble  the  Orta»  canua,  though  diflering  in 
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bones  of  extinct  species  of  elepbantfl^  rliinooeros^  dro.,  found  at  St. 
Achenl  and  Meucheconrt^  are  much  worn  and  water-rolled,  and  that 
those  of  the  horse,  aurochs,  &o,,  are  not ;  thej  are  very  rarely  water- 
roUed,  and  those  that  are  helong  as  ofben  to  existing  species  as  to 
extinct  ones.  (See  Cuvier  ''Oss.  Foes.,  Bceufii  Fossiles,"  tome  iv., 
PL  162,  edition  4to,  1823.)  No  palsdontologiBt,  since  Cuvier,  has 
endeavoured  to  draw  a  chronological  distinction  between  the  bones  of 
tlie  elephant,  riiinoceros,  horse,  stag,  and  aurochs,  mixed  pell-mell  in 
the  same  beds  of  diluviura,  from  which  the  hatchets  and  worked  flints 
have  since  been  obtained.  The  bones  found  at  the  above-mentioned 
places  bear  no  comparison,  either  in  colour  or  weight,  with  those  of 
the  turbaries  or  those  belonging  to  existing  domestic  animals. 

M.  R  de  Perthes  then  asks,  why  the  flood,  which  destroyed  the 
habitations  of  man,  and  washed  the  bones  of  extinct  species  from  the 
diluvium  to  mix  with  the  drowning  carcases  of  animals,  did  not  wash 
up  the  bones  of  man  also,  and,  supposing  they  burned  the  dead,  the 
urns  which  contained  the  calcined  dust )  Why,  too,  does  not  the 
resulting  bed  contain  remains  of  dwellings,  bricks,  glass,  metals,  or 
indeed  of  any  index  of  the  first  stage  of  civilization  presented  by  the 
lacustrine  deposits  of  Switzerland  ] 

11.  Bw  de  Perthes  then  argues  on  the  age  of  the  flints  as  shown  by 
their  own  colour,  &c.,  and  by  the  accompanying  beds  always  being 
exactly  similar,  and  then  proceeds  to  ask,  if  the  men  of  those  days 
inhabited  the  deep  vallies  and  were  surprised  by  inundations  which 
washed  away  their  habitations  and  all  they  contained,  how  it  is  that 
these  hatchets  have  been  found  more  than  thirty  metres  above  the 
level  of  the  vallies,  found,  too,  associated  with  elephantine  remains ; 
and  how  is  it»  again,  that  only  these  have  been  so  carried  )  He  con- 
cludes his  paper  in  these  words  : — **  If  the  diluvium  where  the  bones 
and  hatchets  have  been  found,  is  not  the  veritable  diluvium,  where  is 
itf  Ouvier,  Brongniart,  M.  Elie  de  Beaumont  himself,  and  more 
recently  Yemeuil,  Lartet,  Gollomb,  Prestwich,  Lyell,  and  Murchison, 
have  been  strangely  deceived,  since  they  have  mistaken  that  for  it ; 
and  stranger  still,  have  recognized  as  virgin  soil  that  which,  according 
to  M.  Robert^  is  but  a  modem  twice  deposited  alluvium. 

To  the  above  communication  of  M.  Boucher  de  Perthes,  M.  Kobert 
has  replied  at  a  subsequent  date,  to  the  following  effect. 

He  considers  the  most  serious  objection  raised  by  M.  de  Perthes 
to  be  contained  in  the  following  question : — ^*  If  the  men  of  that  time 
inhabited  the  deep  valleys* and  were  there  surprised  by  the  flood 
which  washed  away  their  dwellings  and  all  they  contained,  hatchets 
ionnrxg  the  rost,  how  comes  it  that  these  hatchets  are  found  thiriy 
metres  above  the  level  of  those  valleys,  and  how  have  they  been 
carried  there  with  the  bones  of  elephants,  &o.  ?" 

M.  Robert  submits  the  following  explanation : — 

**  At  the  time  of  the  first  appeaiunce  of  man  in  Europe,  many  ages 
after  that  great  cataclysm  wiiich  destroyed  every  \yreawii^  >i}t^%  o^ 
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the  earth,  at  least  in  our  hemisphere,  and  with  a  violence  Bnfficientlj' 
powerful  to  snatch  from  the  ocean  the  immense  body  of  a  whale  ud 
dc[>08it  it  in  the  Paris  basin,  where  now  is  sitaate  the  Fanbonrg  Siint 
Germain.  The  valleys  were  filled  with  materials  prepared  by  tliit 
grand  bonlevoreeroent,  and  spread  confhsedly  over  all  the  contineDt. 

For  a  long  time  they  seem  to  have  been  occnpied  mther  hy  chains 
of  lakes  and  marshes  than  by  rivers.  The  first  inhabitants  of  these 
countries  established  themselves  near  these  lakes,  and  when  tiis 
inundations  came,  as  come  they  do  in  the  present  day  in  the  same 
valleys,  they  naturally  left  all  they  cared  for  least,  snch  as  hatchets, 
and  songht  the  upland.  Their  hurial  grounds  always  having  been 
put  out  of  the  reach  of  these  overflows,  one  never  finds  hnnian  bones 
mixed  with  the  bones  of  other  animals.  As  to  the  vases,  which  accord- 
ing to  M,  Boncher  de  Perthes  contained  the  ashes  of  their  dead,  and 
might  have  been  carried  away  by  the  waters,  one  can  easily  under- 
stand why  no  vestiges  are  to  be  found  as  they  were  simply  dried  in 
the  son,  and  wotdd  not  stand  the  slightest  shook  withoni  being 
reduced  to  powder." 

Thus  it  is  that  objects  of  human  industry  are  mixed  np  in  the 
alluvium  with  the  remains  of  animals  of  extinct  and  even  new  species; 
some  more  or  loss  rolled,  others  scarcely :  and  if  some  dc-p6ts 
exist  above  the  present  level  of  tlie  rivera,  it  is  that  those  rivers  have 
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Oie  toflks  of  the  fi)nii6r  for  weapons : — is  it  not  becauge  these  bones, 
of  which  they  could  not  ignore  the  existence,  were  fossils  in  every 
•enae  of  the  word,  in  their  time,  that  is  to  say  entirely  depriyed  of 
animal  matter  and  rednoed  to  the  natnre  of  stone,  and  consequently 
improper  (one  must,  however,  exoept  the  Silurian  mammoth  preserved 
in  loe)  for  the  use  they  wished  to  make  of  them.  It  is  impossible  to 
atkj  what  period  of  time  was  necessary  to  change  this  organic  matter 
which  constitates  the  solidity  and  tenacity  of  the  bony  substance, 
since  the  well  authenticated  remains  of  early  Celtic  inhabitants, 
whidi  we  can  only  allow  to  have  been  buried  six  thousand  years, 
contain  it  still.  In  the  supposed  diluvium  of  the  borders  of  the 
Sonune  one  easily  understands  that  objects  of  this  kind  are  never 
found,  as  in  the  caverns  of  Aquitaine,  where  have  been  discovered 
so  many  remains  of  Celts  and  the  lower  animals. 

M.  Bobert  concludes  his  paper  with  a  quotation  from.  M.  Desnoyers, 
''  The  G^uls  would  not  have  failed  to  make  trophies  of  the  remains 
of  elephants,  hyenas,  and  other  grand  mammifers,  if  they  had  been 
contemporaneous  with  man.*' 

On  the  Cretaceous  Deposits  of  Central  Bohemia.     By  M.  Lipold. 

Thb  Quader  or  Cenomanian  group  prevails  in  the  south  and  ceutral 
regions  of  this  district  while  the  Planer  or  Turonian  group,  appearing 
in  isolated  hills  as  &r  as  near  Mezeritch,  is  more  exclusively  repre- 
sented in  the  north-east  region.  The  strata  of  both,  having  suffered 
no  disturbance,  lie  perfectly  horizontal,  or  with  a  scarcely  perceivable 
angle  of  inclination.  Organic  remains  are  of  rare  occurrence  in  them, 
except  in  the  case  of  the  limestones  with  Hippurites  ellipticus,  appear- 
ing  in  the  south-east,  either  as  isolated  coral-reefs  or  associated  with 
jandfltones  of  the  Quader  group. 

On  ike  Tertiary  and  Diluoial  Deposits  of  Central  and  JEaslem  Moravia. 

By  M.  WoLP. 

Thx  tertiaries  between  Bninn  and  Olmiitz,  belonging  to  the  marine 
deposits  of  the  Vienna  Basin,  occupy  a  narrow  zone  running  from 
Steinabmnn  north-eastward  between  the  ranges  of  the  Austro-Moravian 
hills  into  Moravia,  and  filling  up,  towards  Olmiitz,  several  bays,  cut 
into  deposits  of  older  date,  as,  for  instance,  in  the  Zevittawa  Yalley 
and  aroond  the  Mahrisch-Triiban.  This  northern  bay  near  Briinn  was 
a  branch  of  the  north-eastern  arm  of  the  sea  extending,  during  the 
Miocene  period,  in  a  north-eastern  direction,  and  connecting,  after 
having  passed  over  the  anticlinal  of  Weisskirchen,  the  tertiary  basins 
of  Vienna  and  Qallicia.  Fossiliferous  localities  are  rather  numerous,  and 
among  them  Bausnitz  and  Buditz  are  conspicuous  for  numbers  and 
Tariety  of  organic  remains.  Of  twenty-four  species  collected  at  the 
seoond  of  these^places,  fifteen  also  occur  at  Baden  (S.  of  Vienna),  and 
fourteen  at  Steinabmnn  (N.N.EL  of  Vienna),  8ol1iat,aa&x  «ia«Ti^«a<;;^ 
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at  present  go»,  the  &nneB  of  thene  three  looliliei  nuj  be  o> 
«s  nearly,  if  not  completely  identicftL 

Ruditz  fiad  Raumitc  alao,  separated  only  by  a  distance  of  thiM 
Austrian  (between  fourteen  and  fifteen  English)  miles,  pooacss  in  coin- 
mou  only  two'epeciea  of  Gasteropods.  Rudits  is  one  of  the  higbnt 
fossil iferons  localities  in  theVienna  basin,  lying  about  1400  feet  Mxm 
the  level  of  the  Adriatic.  Leitha  lintestone  and  the  sandstonei  con- 
nected with  it,  appear  only  as  isolated  but  well-chsracteriied  hiU^ 
rising  above  the  surrounding  plun. 

Four  subdivisions  may  be  dbtinguished  within  the  dilnvinm  of  ths 
r^on  here  in  question  : — tut.  Erratic  blocks  andbouldera;  2sd,  In- 
ferior loam  (Lijss)  ;  3rd,  Terraced  detritus ;  and  4th,  Upper  or  Talley 
loam  (Loss). 

PROCEEDINGS  OF  GEOLOGICAL  SOCIBTIBS. 

Geologic*!.  Societt  of  London. — Jpritii.'lSGl. 
1.  "On  the  '  STmon  Fault'  in  the  CotJbrook  Dale  Cosl-field."    By  llarciu 
W.  T.  Scott,  Esq.,  F.Q.S. 
Thia  communication  was  based  on  observations  made  during  many  yean  on 

a  section  through  a  part  of  the  Sliropsbtre  Coal-ficlJ  in  nparlj  a  straight  line 
from  north  to  south,   commenping-  at  the   Greyhound  Pit,  near  Oaken     ' 
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lote  niiich  of  its  foroe  if  this  Cfremt  were  proved  to  belong  also  to  the  newer 
eedogiod  honxon.  The  question  is  now  tne  more  important,  as  this  shell  has 
Seen  found  bj  Mr.  Prestwich  in  the  beds  that  oontain  flint  implements  at 
Abberille. 

The  author  proceeded  to  show  that  some  erayels  and  sands  near  Hull  in 
Yorkshire,  formerly  described  by  Professor  Phillips,  contain  abunduice  of  the 
Cwrmta  Jlmmiualis,  associated  with  twenty-two  species  of  marine  shells,  two  of 
wmoh  biaye  Arctic  characters,  the  others  being  common  littoral  forms.  These 
ffrayels  and  sands  were  proved,  by  well-sections  and  other  exposures,  especiaily 
bj  borings  and  trenches  made  by  the  author  and  Mr.  T.  J.  Smith,  F.6.S.,  of 
Hull,  to  overlie  the  Boulder-clay. 

May  8, 1861. 

1.  "  Description  of  two  Bone-caves  in  the  Mountain  of  Ker,  at  Massat. 
in  the  Department  of  the  Arrive."  By  M.  Alfred  Pontan.  Communicated 
by  M.  E.  Lartet,  For.  Mem.  O.  S. 

The  valley  of  Massat,  on  the  northern  side  of  the  Pjrrenees,  is  of  triangular 
sihape,  its  northern  ancle  being  narrowed  by  the  projecting  limestone  mountain 
of  Ker.  Among  the  fissures  and  grottos  that  traverse  this  mountain  in  every 
direction  are  two  caves  in  particular ;  one  is  situated  near  the  top,  at  about 
100  metres  above  the  valley ;  the  other  is  near  the  base,  at  about  20  metres 
above  the  river.  Thev  both  open  towards  the  north.  In  the  upper  cave  M. 
Fontan  found  a  sandy  loam  witn  pebbles  (the  pebbles  being  of  rocKs  different 
from  that  of  the  mountain),  extending  inwards  for  100  metres,  and  containing 
a  large  quantity  of  bones  of  Camivora,  Ruminantla,  and  Rodentia;  those  of  the 
great  Cave-bear,  a  large  Uyanay  and  a  large  FelU  being  the  most  numerous. 
On  the  surface  some  fragments  of  pottery,  an  iron  poignard,  and  two  Koman 
coins  were  found,  with  a  quantity  of  cinders  and  charcoal ;  and  at  a  depth  of 
more  than  three  feet  in  the  ossiferous  loam  another  bed  of  cinders  and  charcoal 
was  met  with,  and  in  this  M.  Fontan  found  a  bone  arrow-head  and  two  human 
teeth ;  the  latter  were  at  a  distance  of  five  or  six  metres  one  from  the  other. 

In  the  lower  cavern  a  blackish  earth,  with  large  granitic  and  other  pebbles, 
was  found  to  contain  bones  of  the  Bed-deer,  Antelope,  Aurochs,  ana  Lynx ; 
also  worked  fiiints  and  numerous  utensils  of  bone  (of  deer  chiefiy),  such  as 
bodkins  and  arrows;  the  latter  have  grooves  on  their  barbs,  probably  for 
poison.  Some  of  the  bones  bear  marks  made  of  incisions  by  sharp  instruments 
in  flaying  or  cutting  up  the  carcases.  In  each  cavern  a  chasm  crosses  the  gal- 
lery and  terminates  the  deposits ;  in  the  upper  cave  at  100  metres,  in  the  lower 
one  at  about  seven  metres  from  the  entrance. 

The  author  argues  that,  from  the  facts  which  he  has  noticed,  these  caverns 
must  have  been  subjected  simultaneously  to  the  effects  of  a  great  transient 
diluvial  cataclysm  coming  from  the  N.N.  W.  or  West,  in  the  opposite  direction 
to  the  present  course  of  the  waters  of  that  region;  that  man  and  all  the  other 
anim>]«  tbe  renuuns  of  which  are  buried  in  these  caves  existed  in  the  valley 
before  this  inundation ;  and  that  the  greater  part  of  the  animals  inhabited  the 
cavesy  but  that  man  was  not  contemporary  with  all  of  them. 

2.  ''  Notes  on  some  further  Discoveries  of  Flint  Implements  in  the  Drift ; 
with  a  few  suggestions  for  search  elsewhere."  By  J.  Prestwich,  Esq.,  F.KS., 
Trea8.G.S. 

Since  the  author's  communication  to  the  Royal  Society  last  year  on  the 
discovery  of  Flint  Implements  in  Pleistocene  beds  at  Abbeville,  Amiens, 
and  Hoxn^  similar  implements  have  been  found  in  some  new  localities  in  this 
oountry. 

In  Doffolky  between  Icklingham  and  Mildenhall,  Mr.  Warren  has  met  with 
some  spedmens  in  the  travel  of  Bampart  Hill  in  the  valley  of  the  Lark. 
Tbii  grvvel  is  of  later  £ite  than  the  Boulder-clay  o!  the  nei^^^ibo^V^^^A.  ^W 


Kent,  Mr.  Leech,  Mr.  Etuis,  and  the  ■uthor  found  some  ipecIoMS*  it  Q» 
foot  o(  the  cliffs  between  Heme  Baj  and  the  Kecul?cn.  The  uitlux  bdieni 
tlieiii  to  have  been  derived  from  a  freihwater  deposit  that  caps  the  cliff,  ui 
which  has  bren  found  h;  htr.  Evans  and  himself  to  yield  similar  tpeeiineu 
ot  Svrale  Cliff  near  Whitstttblc.  In  Bedfonbhirc,  Mr.  J.  .Wyalt,  F.G.8.,  hu  - 
found  sbuie  specimens  in  the  gravel  at  Biddenhaiu,  near  Bedford ;  this  ptvel 
tdso  is  of  frcahvotcr  origin,  and  is  jouncer  than  the  Boulder-claj.  li 
Surrey,  a  spcciuieu  found  lu  tlie  gravel  of  Peosemarsh  twentv-five  jem  K/i 
has  liccn  brougiit  forward  bv  its  discoverer,  Mr.  Whitburn  of  Guiluord.  In 
Herts,  Mr.  Evnus  has  founa  a  specimen  in  the  surface-drift  on  tbe  Chalk  - 
ilills,  near  Abbots  Ijanglcy.  Lasllv,  tbe  author  recommended  that  diligent 
setirch  be  made  in  the  gravel  and  uriek-earth  at  Copford  and  Lexden  near 
Colchester,  at  Grays  and  Ilford  in  Essei,  at  Eiith,  Brentford,  Taplov,  Hurlej, 
Heading,  Oiford,  Cambridge,  C]iip|>eiiliam,  Bath,  Blandford,  Saliibui;, 
CJiichester,  Selsca,  Fcosemarah,  Goaalming,  Crojdon,  UerUoid,  Stamfora, 
Orton  near  Peterborough,  &c. 

3.  "On  the  CorbictUi  (or  Cyrena)  Jluminali*  geologically  considered."  Bj 
J.  Gwyn  Jeffrejs,  F.R.S.,  F.G.S. 

Mr.  Jeffreys  lioB  identified  the  species  of  Corbieula  found  bj  Mr.  Frcatvidi 
in  a  raised  sea-beach  at  Kelscy  HiU  in  Yorkshire  with  that  m  the  Grays  de- 
posit, as  well  as  with  the  recent  species  from  the  Euphrates  and  the  Nile.  He 
mentioned  the  great  tendency  to  variation  in  freshwater  shells,  and  the  distri- 
bution of  the  same  species  throughout  different  and  videly  separated  j»rls  of 
the  world ;  and  be  therefore  considered  that  there  waa  no  oiffioulty  in  sup- 
posing that  the  CorbicKla  was  contemporaneous  in  this  country  w*'^  t_<.- 
'    "    '       ^         1    ■.     .   1-  1        ¥1-11       AocordiiLg        "      '  " 


nth  Arctic 
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•Ithoujrh  Dr.  Wright  had  proposed  the  following  classification — 5.  Ammo- 
aiiu  Swekkmdi  tone;  6.  A,  PtanorifU  zone  (includinff  the  White  Lias  and 
the  Oi^rea  beds) ;  aod  7.  Atieula  caiUorta  Eone,  yet  ne  preferred  to  group 
them  thus — 5.  A.  Bucklandi  zone ;  6.  A,  Planorlns  zone ;  7.  Enaliosaorian 
zone ;  8.  White  Lias ;  9.  Avieula  eoniorta  zone :  8  and  9  beinff  equivalent  to 
the  "Kossener  Sduchten"  or  ''Bhaetic  beds"  of  Gumbel  ana  other  Conti- 
nental geologists. 

The  arguments  in  favour  of  his  views  the  author  based  chiefly  on  ob- 
servations made  at  Beer-Crowcombe,  Stoke  St.  Mary,  Pibsbury,  Long  Sutton, 
and  other  |^aces  in  Somersetshire ;  and  on  a  critical  examination  of  the  sections 
at  Street^  Saltford,  &c.  as  given  by  Dr.  Wright. 

The  communication  concluded  with  descnptions  of  upwards  of  sixtj^  species 
of  fossils  belonj3;ing  to  the  Rhstic  beds  of  England  (including  their  thin  re- 
presentatives discovered  by  the  author  in  the  Vallis  near  Frome) ;  twenty-eight 
of  these  species  are  new. 

Jume  5, 1861. 

I.  ''On  the  Occurrence  of  some  large  Granite  Boulders,  at  a  great  depth,  in 
West  Rosewanie  Mine,  Gwinear,  Cornwall."    Bv  H.  C.  Salmon,  Esq.,  F.Q.S. 

^e  boulders  of  granite  referred  to  were  found  in  the  50-fathom  level  below 
the  adit,  the  adit  being  24  fathoms  from  the  surface.  One  of  the  boulders 
was  4  feet  2  inches,  and  another  3  feet  10  inches  in  diameter ;  there  were  five 
other  smaller  boulders  or  pebbles  also  met  with  in  the  level.  The  boulders  are 
in  the  kiilas  close  to  the  lode,  and  both  the  lode  and  the  ''  country"  near  the 
lode  are  made  up  of  brecciatcd  kiilas.  After  quoting  the  details  of  somewhat 
similar  phenomena  formerly  observed  at  Kchstian  and  Herland  Mines,  the 
author  treated  of  the  probable  origin  of  the  boulders  in  question ;  and  al- 
though lodes  are  regarded  bv  some  as  having  been  formed  from  below  upwards, 
yet  in  this  case  the  author  thinks  that  the  Doulders  must  have  had  a  common 
origin  with  the  lode,  and  have  been  introduced  by  a  fissure  from  the  surface. 

8.  "  On  an  erect  Sigillaria  from  the  South  Joggins,  Nova  Scotia."  By  Dr. 
J.  W.  Dawson,  F.G.S. 

This  specimen,  presenting  the  external  marking  of  leaf-scars  and  ribs  with 
more  than  usual  clearness  and  with  some  instructive  peculiarities,  has  afforded 
to  the  author  (he  type  of  a  new  species,  Sigillaria  Brownii.  Observations  on 
the  probable  style  of  ^wth,  on  the  structure,  and  on  the  classification  of 
SigtUaria,  were  aUo  given  in  this  paper,  together  with  a  rhumS  of  the  obser- 
rations  previously  published  reganmig  Sigillaria  by  Brongniart,  Corda,  and 
others. 

3.  "On  a  Carpolite  from  the  Coal-formation  of  Cape  Breton."  By  Dr. 
J.  W.  Dawson,  Ir.G.S. 

Numerous  Triganocarpa  belonging  to  a  new  species  {Trigonocarpum  Hookert) 
occur  in  a  thin  (»lcareous  layer  in  th^  coal-measures  near  Port  Hood,  Cape 
Breton.  The  author  thinks  it  highly  probable  that,  though  some  Trigonocarpa 
may  have  belonged  to  Conifers,  yet  in  this  case  they  were  the  seeds  of  Sigil- 
iana, 

4.  ••  On  a  Beconstructed  Bed  on  the  top  of  the  Chalk."  By  W.  Whitaker, 
Em.,  BJL.,  F.G.S. 

At  some  places  near  Beading  (Maidenhatch  Farm,  about  six  miles  to  the  W. ; 
and  Tiiehnrst^  two  miles  to  the  S.W.),  and  also  near  Maidenhead,  from  18  to 
twenty  feet  of  broken  chalk  overlies  the  true  chalk ;  and  in  places  is  overlain 
by  the  bottom-bed  of  the  Beading  Beds,  and  therefore  must  nave  been  reoon- 
strocted  before  the  deposition  of  the  Tertiary  strata.  For  the  most  part,  how- 
ever, in  Berkshire  the  Woolwich  and  Reading  beds  rest  on  an  undisturbed  sur- 
taet  of  the  Chalk.  Li  Wiltshire,  also,  the  author  has  observed  similarly  con- 
stmoted  chalk,  probabJ/  there  also  underlying  Tertiary  \>ed&  \  v^\ss^  v^s^^^s^ 
VOL.  TV,  ^  -a 
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that  poeaibiT  thp  local  reconstraction  of  the  Chalk  ma;  hare  been '  contimp)- 
raneona  witl  the  formation  of  tbe  Tbanet  Sanda  farther  to  the  east. 

5.  "Oasome  of  the  Higher  Crustacea  from  the  British  Coal-meamtea* 
By  J.  W.  Salter,  Esq..  F.G.S. 

'In  tbis  paper  were  described,  (l)  a  new  Macrtiroas  Cnistacean,  under  tie 
name  of  Anlkrapalamon  Grouarti,  from  the  alatr  band  of  the  black  band  ina- 
■tone  of  tbe  ooal- measures,  Goodbock  Hill,  SboUs,  Lauarkshim.  (S)  T^ 
Macturous  Crustacean  of  vhicb  an  imperfect  sprcioien  was  figured  in  Mr. 
Prcstwich's  memoir  on  tlic  Coalbrook  Dole  Coal-field  (pUte  41,  fig.  9,  Apu 
dubim) :  this  is  referred  to  a  subgenus  [PalxocaraLti)  of  the  genus  At/in- 
palamein  and  another  Bpeciuirn  from  Ridgcacre  Collier;  was  tcferred  to. 
(3)  A  specimen  from  the  Carbonirerous  Limestone  of  Derbvihire.  (4)  Asmill 
Crustacean,  from  the  Mountain-limestone  of  Fifeshlre,  %ured  and  described 
b;  the  author  in  tlie  'Transactions  of  the  Rojal  Socictj  of  Ediabntnli,' 
vol.  ixii.  p.  394,  as  Uroneclti  tocialii,  but  now  regarded  b;  him  as  bekmguig 
to  the  Macnira. 

RoTAii  IssTITTJTioii. — March  22,  1861. 

"Ua  tbe  Orii^n  of  the  Parallel  Koads  of  Lochaber  (Glen  So;)."  Bt  Fn- 
fcBsor  n.  D.  Kogers,  F.R.8.,  F.G.S.,  &c. 

The  speaker  prefaced  his  account  of  these  cnrions  features  in  the  scenen'  of 
Lochaber,  b;  steting  that  he  was  induced  to  recall  attention  to  them  (rain 
having  during  four  recent  visits  to  the  ground,  discovered  certain  phenomeDt 
not  liitlicrto  noticed  or  thtorptically  considered  bv  any  of  tlie  able  and  ciij- 
i.tbed  obscrvrrs   who  Imve   ]ireecdcd  him.     Though  nearly  all  tbe  c 
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.  in  profile,  as  when  looked  at  horizontally,  they  resemble  so  many  arti- 
ill-side  cattings,  the  back  of  each  terrace  lying  within  the  general  profile 
mountain  slope,  while  the  front  or  outer  edge  is  protuberant  bevond  it. 
I  indeed  a  nearly  level,  wide,  deep  groove,  in  the  easily  eroded  ooolder 
r  diluvium,  which  to  a  greater  or  less  thickness  everywhere  clothes  the 
»f  these  mountains.  Tney  varr  greatlv  in  their  relative  distinctness, 
Q  some  places  vaguely  discernible,  while  in  other  spots  they  indent  the 

very  plainly,  just  as  thev  happen  to  be  narrow  and  to  ooincide  in  slope 
le  hul,  or  to  be  broad  ana  apparently  level  from  front  to  bad^.  Where 
idistinct  they  are  freauently  not  discernible  at  all  when  we  stand  upon 
though  we  majr  in  a  favourable  light  have  detected  their  position  and 
from  the  opposite  side  of  the  glen,  or,  better  still,  from  the  bed  of  the 

The  conditions  which  influence  this  fluctuation  in  distinctness  promise, 
fully  observed,  to  dispel  much  of  the  obscurity  which  has  hitherto  in- 
the  origin  of  the  terraces.  The  modifying  circumstances  seem  to  be  all 
)le  to  one  general  condition,  that  of  exposure  to  a  current  or  inundation, 
xi  by  the  speaker  to  have  rushed  throueh  these  glens  from  their  mouths 
'  heads,  or  upper  ends.  Thus  it  would  appear :  Ist,  With  scarcely  an 
on,  that  eacn  terrace  or  shelf  is  most  deeply  imprinted  in  the  hill-side, 
broadest  where  the  surface  thus  grooved  has  its  aspect  dawn  ike  glen  or 
\  the  Atlantic,  and  is  faintest  where  the  ground  fronts  towards  the  head 
valley  on  the  German  Ocean.  2nd,  Wnile  conspicuous  on  the  open 
id  the  westward  sloping  shoulders  of  the  hills,  the  terraces  disappear 
\er  in  the  recesses  or  deeper  corries  which  scollop  the  flanks  of  the 
ins.  3rd,  Each  shelf,  or  *'  road,"  ^rows  usually  more  and  more  distinct 
proaches  the  head  of  its  own  special  glen,  until  those  of  the  two  oppo- 
es  meet  in  a  round  spoon-like  point. 

;t  obviously  material  to  a  true  theory  of  the  origin  of  the  terraces  is, 
;h  of  them  coincides  accurately  in  level  with  some  water-shed  or  notch 
[ills  leading  out  from  its  glen  into  some  other  glen  or  valley  adjoining, 
idence  suggestive  of  the  notion  that  they  were  formed  by  the  grooving 
of  a  flood  pouring  through  the  glens  while  it  was  embayed  at  the  re- 
3  levels  of  tnese  natural  waste  weirs.  In  confirmation  of  this  view  that 
ere  transiently  caused  by  erosive  currents  held  successively  at  the 

of  the  barriers  on  whose  levels  the  terraces  terminate,  we  have  as 

interesting  general  feature,  a  remarkable  ruggednessof  the  bed  of  each 
I  glen  just  outside  the  water-shed  or  barrier  closing  the  glen  which  con- 
ic terrace.  These  rough  and  deep  ravines,  contrasting  strikingly  with 
ooth  spoon-like  terminations  of  the  terrace-lined  glens  which  head 

them,  strengthen  the  suggestion  already  awakened  by  the  marks  of 
tal  erosion  in  the  terraces  tliemselves,  that  the  notches  or  passes  which 
ned  the  grooving  of  the  hill-sides  on  their  one  hand  were  externally  the 

so  many  stupendous  cataracts. 

internal  structure  or  disposition  of  the  matter  composinjB^  each  terrace, 
a  further  and  striking  corroboration  of  this  hypothesis  of  the  passage  of 
ive  flood.  It  consists  in  an  "  oblique  lamination,"  or  slant  oeddinff  of 
stituents  of  the  shelves — viz.,  the  layers  of  gravel,  sand,  and  other 
it,  such  as  geologists  familiarly  recognise  as  the  result  of  a  strong 

pushing  forward  the  fragmentary  material  which  it  is  depositing,  and 
s  held  by  them  to  indicate  in  the  direction  towards  whicn  the  laminn 
;  direction  towards  which  the  current  has  moved.  Now,  it  is  a  most 
ive  peculiarity  in  the  oblique  bedding  of  these  terraces,  that  the  "  dip," 
iward  slant,  is  almost  invariably  up  the  glen,  or  towards  its  headt  and 
tn  the  glen,  or  towards  the  Atlantic,  as  we  must  suppose  it  would  have 
Ad  the  glen  been  a  bay  of  the  sea^  and  these  matex\&h  h\i\>  "^tVks^  ^^ 
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ordintuT  sea-bescbes.  Indeed,  lliu  feature  ia  of  itself  enongli  to  suncat  in 
origin  duo  to  a  strong  current  sweeping  invard  from  the  AtJantio,  HuTaeraH 
the  tratcr-shed  of  the  blond  to  the  oppoaite  sea. 

The  speaker  next  jirocecded  to  examine  the  hjpotheseB  of  his  predecesson  in 
this  inquiry  respecting  the  origin  of  Parallel  Bosds.  The;  oJl  usame  the 
BgencT,  in  one  form  or  snotlier,  of  lianding  water,  either  the  ocean  in  ib 
ordinar;  state  of  repose,  or  lakes  pent  wilhin  the  glens. 

The  notion  that  a  quietl;  resting  sea  bos  fashioned  these  level  shelTCS  is 
refuted  by  the  fact  that  they  are  not  true  marine  beaches ;  they  exhibit  doh 
of  the  distinctive  features  of  genuine  sea-sbores,  not  a  Tcalige  of  uj  marina 
orgunic  remains,  no  rippled  sands,  no  shingle,  and  no  Bea-dilfs.  Thxj  display 
in  like  manner  a  total  absence  of  the  distinctive  marks  of  lake  sides ;  not  one 
lacustrine  organism,  neither  fresh-wster  plant,  nor  animal  having  ever  been 
discovered  imbedded  in  them.  A  further  difficulty  attends  the  lake-bypothesii 
ill  the  necessity  it  imposes  of  discovcrbg  a  feasible  cause  of  bhx^age  of 
the  glens  at  different  stations  above  their  moulhs,  to  pond  the  waters  to  the 
respective  heights  of  the  terraces.  Though  much  it^ouitj  has  been  expended 
upon  this  part  of  the  iiroblem,  no  suggestions  yet  offered  of  barriers  of  gravel, 
accumulated  by  currents  or  glaciers  from  Ben  Nevis,  can  be  regarded  as  ti- 
missible,  inasmuch  as  there  are  no  traces  of  any  such  in  any  of  those  localitiea 
where  done  we  can  assume  tliem  to  have  existed  to  produce  the  reqoirtd 
emhn^ving  of  the  waters.  In  this  entire  absence  of  all  remnanta  of  toe  snp' 
posed  natural  dams  across  the  glens,  it  is  most  unphilosophicul  to  take  for 
granted  their  total  obliteration,  where  no  cause  has  or  can  be  assigned  which 
can  have  so  effaced  tliem. 
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A  tlie  German  Ocean.  In  this  transit,  the  deflected  waters  first  embared  in 
these  glens,  and  then  filling  and  pouring  through  them,  would,  upon  rismg  to 
the  levels  of  the  successive  water-sheds,  or  low  passes,  which  open  a  way  to 
the  eastern  slope  of  the  island,  take  on  a  swift  current  through  each  notch^ 
and  as  lon^  as  tne  outpour  nearly  balanced  the  influx,  this  current,  temponuily 
stationarj  m  hei^t»  would  carve  or  groove  the  soft  "  drift"  of  the  hUl-side. 
But  the  influx  mcreasing;  the  stationary  level  and  grooving  power  of  the 
Boifaoe  stream  would  cease,  and  would  only  recommence  when  the  flood  rising 
to  the  brim  of  another  natural  dam,  a  new  temporary  equilibrium  would  be  esta- 
Uiahed,  a  new  horizontal  superficial  current  set  in  motion,  and  a  second  shelf 
or  terrace  begin  to  be  erodea  at  the  higher  level.  So  each  of  the  pandlel  roads 
is  oonceived  to  have  been  produced  in  the  successive  stages  of  the  rising  of 
one  Tast  steady  incursion  of  the  sea.  The  lapsing  back  of  the  waters,  unac- 
companied by  anv  sharp  localized  surface-currents,  through  the  passes,  could 
imprint  no  such  defined  marks  on  the  surface,  nor  accomplish  more  than  a  faint 
ana  partial  obliteration  of  the  terraces  just  previously  excavated  during  their 
incorsion.  This  procedure  was  elucidated  by  likening  it  to  what  takes  place 
whsa  we  allow  a  stead v  but  gradually  increanng  jet  of  water  to  flow  iuto  a 
tank,  perforated  laterally  with  several  orifices  at  successive  elevations,  the 
outlets  permitting  a  somewhat  less  rapid  rate  of  discharge  than  is  equivalent 
to  the  influx.  If  such  a  tank  be  smeared  internally  with  soft  clay,  the  inpour 
can  be  so  r^;ulated  in  respect  to  its  acceleration,  that  the  water,  as  it  rises 
successively  to  the  levels  of  the  several  orifices  will  take  on  a  horizontal  motion 
or  current,  through,  first  the  lower  hole,  and  then  the  second  and  so  on,  and, 
remaining  approximately  stationary  for  a  brief  while  on  the  level  of  each,  will 
groove  the  soft  clay  as  it  passes  out,  until  it  swells  above  the  orifice  to  reach 
tne  next.  Some  such  process  as  this  at  the  notches  which  terminate  the  glens 
will,  it  is  believed,  account  for  the  terraces  and  all  the  features  which  belong 
to  them* 

Qlasoow  Gbolooical  Society. — On  Friday,  May  24th,  the  Queen's 
birthdav,  a  large  party  of  the  members  of  this  important  society,  accom- 
panied try  a  number  of  ladies,  took  advantage  of  tne  holiday  by  making  a 
lengthened  excursion  to  the  far-famed  chasm  of  the  "  Whangie,"  Finnich 
Glen,  and  the  Spout  of  Ballagan,  all  on  the  south-western  borders  of  Stirling- 
shire. The  excursionists,  numbering  about  sixty,  left  Glasgow  at  10  a.m.,  by 
two  of  Menzies'  omnibuses,  each  drawn  by  four  fine  horses.  The  road  led  by 
Ganniesbum  and  New  Kilpatrick,  towards  the  localities  to  .be  explored.  The 
weather  proved  favourable,  and  the  scenery  bv  the  way  was  much  admired, 
the  verdure  of  the  fields  having  been  heightened  by  the  refreshing  showers  of 
the  previous  dav.  Emerging  from  the  K)w-lving  districts  of  the  Lanarkshire 
coal-field,  the  delighted  party  quickly  passea  into  a  rich  undulating  tract  of 
country,  interesting  to  tne  eye  of  the  geologist,  and  leading  his  imagination 
back  to  the  time  when  the  whole  surface  before  him  lav  at  the  bottom  of  a 
stormy  and  ice-laden  sea,  when  numerous  currents,  in  their  irresistible  pro- 
gress, scooped  out  the  valleys,  and  the  unequal  denudation  of  the  harder  and 
softer  strata  contributed  to  impurt  to  terra  firma  its  present  configuration. 
Such  was  one  of  the  functions  of  the  "  drift-period."  Passing  the  terraced 
fronts  of  the  eastern  termination  of  one  of  the  ridges  of  the  Kilpatrick  range, 
a  quanr  at  the  roadside  exposed  the  columnar  structure  of  the  trap-rock,  not 
nnusual  in  other  parts  of  tne  district,  as  at  the  Pillar  Craig  above  the  village 
of  Strathblane,  and  in  the  isolated  hUl  of  Dunglass,  opposite  the  Spout  of 
Ballagan.  In  this  instance  the  columns  are  arranged  at  various  amrles  to  the 
horizon.  The  flnely-wooded  heights  bounding  the  Strathblane  YaUey  on  the 
sooth  now  came  into  riew,  while  on  the  north  were  observed  \.\k!&  ^mc»i  V^\^V. 
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'f  nun$i>rnr,  ud  ilic  long,  unbraken  Trout  of  th«  Cunpsie  fells,  rUioz.tenin 
i;vu  trmor.  Mrfioliii^  fruiii  tlie  Earl's  seat  on  the  west  towanli  kiUnli  u 


.:.'>.  :i:i.*:uiv»que  K'auiv,  and  afford  not  &  few  interesting  aectioas  of  ibt 
:^:.:Uu  s,vi*  aad  oirrlviu^  trs)),  while,  iu  their  deep  recesses,  nestle  muj 
..'  >:w:'r.r:u  of  bot^uiioal  RiKiius. 

v^':  :w.ii:nf;  ibe  wixiJed  hvi^hls  of  Carbelh- Guthrie,  the  road  punuit 
'>  .':'..<>  i;n\-:k>-j.  vhrn  we  ^t  a  gUnipse  of  the  distant  Grampians  tbiciqh 
.-  i.i.,.\t  .'f  :.v  ItUne.  ohivnu^  us  with  the  onticipatioa  that  bj  the  time 
'  .w  ~.  :hc  Pn'w  i>f  the  bill  oTorlooking  the  Whaogie,  we  shiiU  have  «  mu- 
'A".::  t  n-«  o;  ViX  taaiuliuous  sea  of  mountains,  stretching  from  the  AigjQ- 

V  .^^Ju:  .'K  '.'m  «ou:h-wm  throurii  Perthshire  towards  the  distant  nortb- 
'  :U>'.r^  «^;:tt^i  at  iht  iriineWpcr's  lodge,  the  partj  pat  tlieouelira 
.-..■■ '.  *  jri:^A=»-i;.  aad  wciViMaduined  over  the  swelling  heights  of  Auehencdra 

. '.-  hV,-^.-*:  X'-i'.!:  :o  ihi^  Whiniiie,  pemiisaion  having  been  kindl;  granted 

-  V  v'v-' "-■-•".  J.""u  Wilson,  kq.,  of  Aucheneden,  to  visit  the  sioguiir 
v>  -       V'...'  f\.". .?»:.':-.:»:>  M  length  reached  the  western  brAw  of  the  hiil,uJ 

■.■  t  -.v  :v'«w;.\;  f.'r  i!i«r  toil  br  the  nuignifieent  prospect  spread  not 

■V  ■ -."^     \:\  ::■.{  :'.'«-jrvnnJ  the  fertile  valicy  of  Strathendrick  is  seea 

.-.   vi  'V.'  ■■■  lAv'.-.'..".:'.,'-j,i  i>n  the  west  towards  Fnitry  vallej  and  Stirlingon 

'  .-IN..  ■  ".>  VA  '.be  7it:\-.^  ^<udJ  towards  Callander  and   Aberfojleafiu 

-  »  .•  jiJtsrti  .'f  t';:e  Meni'eith  district,  with  the  lake  of  the  "  Port,"  sul 
Ur.:  ;vc:s  rrjs«:3i:  on  it«  placid  bosom  is  calm  sequestered  betah. 

'         "■  ■  ■    -      " '  imDnJ; 


from  this  E 
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The  width  of  the  chasm,  at  the  northern  extremity,  is  ahont  ten 
I  a  half,  and  it  gradually  narrows  to  about  four  feet  at  the  other, 
^  out  a  little  at  the  top.  The  length  is  about  350  feet,  but  may 
$en  originally  about  ten  feet  more,  as  the  extremities  of  the  wall 
to  be  considerably  disintegrated.  Its  depth  was  found  at  one  point 
orty  feet,  but  it  contains  a  large  quantity  of  ddbrU  from  the  upper 

the  hilL  The  opposite  walls  are  on  the  same  level,  and  many  of  the 
are  as  sharp  as  u  the  rent  had  been  the  work  of  yesterday.  This  is, 
bt,  owing  to  their  sheltered  position.     On  looking  outside  the  main 

the  chasm,  which  is  broken  through  in  one  or  two  places,  a  line  of 
ocks  of  rock  is  seen  extended  along  the  face  of  the  cuff,  and  tumbled 
T  in  rugged  confusion.  Various  conjectures  have  been  advanced  as  to 
se  of  the  fissure,  some  supposing  it  the  result  of  a  convulsive  movement 

earth's  crust,  while  others,  who  have  never  visited  the  Whangie,  have 
^  the  idea  that  it  may  originally  have  been  a  crevice  containing,  in  the 

of  a  ^h  vein,  softer  rock  matter  which  has  been  carried  off  by  aqueous 
Mphenc  agency.  The  Whangie  might,  no  doubt,  have  been  the  result 
[  convulsion,  but  there  is  no  evidence  in  the  appearance  of  its  opposite 
f  a  violent  upthrow  or  downthrow  of  cither,  or  of  any  such  matter  ever 

been  present.    It  seems  from  the  first  to  have  existed  as  an  open 

and  its  position  forbids  the  idea  that  it  ever  formed  the  channel  of  a 
F  water.  The  most  tenable  hypothesis  is  that  the  subsidence  of  the 
me,  which  appears,  where  exposed,  to  be  of  a, thin-bedded  and  friable 

may  have  left  a  long  ledge  of  the  overlying  bed  of  trap  without  support, 
\  it  to  part  gradually  from  the  main  body  of  the  rock  by  its  own  weight, 
umulation  of  water  in  the  fissure  probably  contributing  to  the  result ; 
lie  it  is  evident  that  a  large  mass  of  the  rock  has  been  rent  from  the 
3dy  of  the  hill,  it  does  not  appear,  from  the  corresponding  sides,  to  have 
>  a  much  lower  level,  and  this  can  be  well  seen  near  the  middle,  where 
ctured  sides  are  most  perfect.  A  little  farther  to  the  north,  on  the 
ide  of  the  hill,  several  other  fissures  of  inferior  dimensions  are  said  to 
dated ;  but  they  have  been  filled  up  to  prevent  sheep  from  falling  into 

One,  however,  is  still  partially  open,  and  may  extend  about  1CM&  feet 
he  hill-side,  with  a  width  of  about  four  feet  at  its  northern  end.  Like 
^  rent,  it  lies  north  and  south.  It  is  difficult  to  account  for  these 
»,  even  by  attributing  them  to  subsidence,  for  the  hill  is  in  no  place  very 
tons,  and  the  party  could  see  no  evidence  of  the  rock  having  been 
lined  either  by  aqueous  or  atmospheric  agency.  Leaving  the  grey, 
r-beaten  rocks  of  the  Whan^e  ana  their  speculations  as  to  its  origin 
,  the  excursionists  wended  their  way  to  a  point  where  the  omnibuses 
'aitin^,  and  proceeded  to  Finnich  Glen.  To  those  who  have  never  seen 
mantle  glen,  it  would  be  difficult  in  words  to  convey  an  adequate  idea 
grandeur  of  its  scenery.  It  may  be  doubted  if  there  be  another  glen  in 
nt  of  Scotland  that  can  at  all  compare  with  it.  The  mountain  stream, 
lescent  to  the  valley  of  the  Blane,  has,  for  a  long  succession  of  ages,  been 
Uy  cutting  its  way,  till  it  has  attained  a  depth  of  about  100  feet.  The 
•f  the  glen  are  nearly  vertical,  and  it  would  nave  been  next  to  impossible 
send  safely  to  the  bed  of  the  stream,  had  not  the  proprietor,  Mr.  Black- 
of  Killeam,  considerately  made  a  stair  of  about  ninety  steps  through  a 
the  rock  for  the  accommodation  of  the  visitors  who  frequent  this  romantic 

The  walls  are  in  many  places  not  more  than  from  ten  to  twenty  feet 
and  clothed  with  beautirul  ferns  and  other  cryptogamic  plants  of  greenest 
hich  harmonise  delightfully  with  the  bright  red  colour  of  the  sandstone, 
ream  has  scooped  out  a  series  of  deep  round  cavities  in  the  softer  la^ex^ 
i.  all  along  ita  course,  adding  to  the  fairy-like  {eatutea  ol  \)[^  ^vroiYG):^ 
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ravine.  At  one  point,  xrhcrc  diverging  cnrrenta  hud  fomicrlj  existed  when 
the  bed  of  the  stream  stood  at  a  liigher  leTel,  a  large  mass  of  tbe  Mudatose  bu 
been  separated  from  the  valla  of  (he  glen,  and  uoiv  stands  in  the  middle  ofttw 
stream.  It  has  been  named  Ihe  "  Devil's  Pulpit,"  and  ia  the  principal  iindet 
voiis  for  pic-nic  parties.  Uur  geologists,  however,  duly  exorcised  this  SaUsic 
ri'gion,  and  havinc  sjieni  a  pleasant  hour  in  this  secluded  spot,  proceeded  bi 
tlu'ir  onniibiiiscs  aloug  the  valle;  of  Strallihlane,  and  b;  the  wooded  hill  a 
Dangnich,  suid  tlic  tourriug  licighls  of  Uunfopie  and  DunKojue. 

I'u.'iaiuc  on  the  ti^'ht  the  uhl  ruin  of  Diintreaili  Caslle,  with  its  ivj.clai! 
walls,  unrt  the  "big  oak"  of  Bliiinrhush,  tlicv  nrrircd  at  Stratliblime.  H«k 
llie  trams  were  unbnriU'ssed  fuv  an  hour,  nuu  most  of  the  excuisioniUs  pro- 
ceeded on  foot  to  visit  the  Spout  of  Ballagan,  a  short  distauce  to  the  eaet,  on 
the  north  ude  of  the  vallej.  The  magmficeat  section  of  thin-bedded  strata 
seen  at  the  Spout  proved  eitrcmelj  interesting.  After  procuring  seiei*! 
varieties  of  g;psum  and  other  specimens,  the  part^  returned  to  Slnthblue, 
and  proceeded  to  Glas^w  by  Mi'ugavie,  highly  deliu;hted  with  tbe  da^'s  pro- 
oeediiiga.  Indeed,  this  has  been  tbe  most  successful  of  all  ttie  excursions  the 
society  has  yet  had,  whether  wc  consider  the  number  nbo  joiued  in  it,  oi  tbe 
interest  manifested  in  the  localities  visited. 

It  being  tbe  first  to  wbicb  ladies  have  been  admitted,  their  cheerful  presence 
added  much  lo  the  general  enjoyment,  while  they  were  not  behind  the  gentle- 

'    '"""    "'iveiwwer.     It  is  to  be  hoj^  that  frequent  o         '      "'" 

n  of  joining  in  future  eicursions  of  the  society. 
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The  seoond  day's  trip  was  first  to  Mocktree.  After  examining  the  fine 
aectiona  of  Ajmestrj  limestone,  and  Lower  Ludlow  rock,  the  party  proceeded 
to  Leintwardine,  where  they  separated  for  a  short  time,  Mr.  Symonds  and  Mr. 
LightbodT  fipomg  on  further  to  Fedwardine,  to  examine  the  small  upheaval  of 
Lower  Lumdeilo  flags,  containinj^  Dietyanema  sociale  in  abundance,  and  a  small 
mauiULingmleUa.  Theremainderoftheparty  went  on  to  Church  HilL  The 
Church  Hill  quarries  have  been  more  productive  of  new  oi^eanisms  than  any  other 
seetion  in  this  locality ;  twelve  new  species  of  Star-fish,  several  Encrinites,  a 
few  Ceratiocarides,  and  two  or  three  specimens  of  Idmuloides^  an  organism 
allied  to  the  king-crabs  of  our  existing  seas,  have  been  found  there.  It  was  in 
these  beds  of  the  Lower  Ludlow  formation  that  the  oldest  known  Ftertupis  was 
ftmnd.  After  Mr.  Lightbodv  joined  again  the  party,  they  continued  on  towards 
Ludlow,  through  the  Dcautiful  grounds  belonging  to  Downton  Castle,  in  which 
are  some  fine  sections  of  Upper  Ludlow  rock.  At  the  lower  end  of  the  Walks 
near  Downton  Castle  Bridgo,  the  Upper  Ludlow  Bone  Bed  is  well  exposed, 
and  immediately  overlying  it  is  the  Trochus  bed,  from  which  several  small,  but 
perfect,  fish-heads  have  been  obtained.  A  short  walk  from  here  to  the  Eorge 
Bridge,  and  back  to  Ludlow  by  carriage,  concluded  the  second  day's  excursion, 
through  a  most  interesting  locality  both  to  the  geologist  and  the  botanist. 

WoscESTEBSHiBE  NiLTURALTSTs'  Club. — The  first  meeting  of  this  Club  of 
practical  observers  was  held  May  15,  at  Malvern,  when  a  large  number  of 
members  responded  to  the  hospitable  invitation  of  Dr.  Grindrod  to  breakfast 
with  him  at  Townsend  House.  The  officers  of  the  club  for  the  ensuing  year 
are  as  follows : — The  Rev.  David  Melville,  rector  of  Great  Witlev,  President ; 
Rev.  A.  H.  Winnington  Innam,  F.G.S.,  and  Edwin  Lees,  Esq.,  F.L.S.,  Vice- 
Presidents;  and  Wuliam  Matthews,  Esq.,  A.M.,  F.G.S.,  lion.  Secretary.  Dr. 
Giindrod  exhibited  his  unique  collection  of  Silurian  fossils,  which  had  been 
arranged  and  cUssified  according  to  the  rocks  in  which  they  had  been  found 
purposely  for  the  occasion,  lie  indicated  his  intention  to  display  his  exten- 
sive collection  in  a  bnildinj^  about  to  be  erected  for  the  purpose,  which  at 
certain  times  would  be  freely  open  to  the  public.  The  party  proceeded  up 
the  hills  to  the  pass  of  the  Wych,  descending  the  western  declivitv  to  the 
Great  Winnings  quarry.  In  the  wajr  down,  an  ancieut  coral-reef  in  the 
Wenlock  deposits  attracted  much  attention,  and  both  here  and  at  the  Winnings 
numerouB  specimens  of  fossil  corals  and  testacea  were  collected,  and  some 
good  trilobites.  The  interest  of  the  day  was  chiefly  for  the  geologists,  a  party 
of  whom-  stayed  behind  at  the  Winnings,  being  loaded  too  much  for  further 
progress.  Tlie  botanists  then  made  a  traverse  to  Brockhill  Wood,  where, 
oreudng  through  the  briars,  they  found  themselves  in  the  romantic  Purlieu 
Lane,  a  place  of  double  interest,  botanical  and  geological.  Dr.  Grindrod 
called  attention  to  the  "  bone-bed"  at  the  end  of  the  lane,  and  the  succession 
of  strata  from  the  Ludlow  Rocks  to  the  Old  Ked.  The  next  advance  was  to 
the  deserted  mansion  of  the  ClilTes,  where  ruin  and  decay  suggested  that  the 
estato  was  or  had  been  *'  in  Chancery."  The  party  next  made  a  traverse  to 
Mathon  Church. 

After  the  dinner  at  West  Malvern,  Dr.  Grindrod  then  made  some  ob- 
Bervations  on  ^eolo^cal  matters,  ending  with  the  advantages  to  be  derived 
from  ooDstant  devotion  to  any  pursuit,  and  proposed  to  enrol  in  tJieir  number 
a  ckrer  working  man,  of  Craaley,  Jacob  Gill,  who  had  been  of  grciit  service 
in  oolleoting  and  securing  vabiable  fossils,  which  was  done. 


YOL,  IV.  \  \ 
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NOTES    AND    QTTEBIES. 


The  Computation  or  thi  Mosaic  Chkonologt. — Sib, — Will 

mc  in  jour  oext  number  on  wkkt  data  the  compatatiou  of  the  MotMC  dinnt- 
lagj  is  made  t«  give  u  period  of  some  5,000  or  6,000  years  since  F  1  tiiink  n 
ouRht  in  the  present  state  of  reLationship  between  geology  and  the  biUe  to 
lod:  corefull;  at  both  sides  of  the  question  in  ereij  aspect. — Yoon  trnlj, 
E»w.  Allen,  Bridport. 

The  President  of  the  Gtcological  Bodety,  Mr.  Leonard  Homer,  in  the  lot 
annual  address,  treated  at  some  length  on  this  subject.  We  gim  his  Tentiki 
without  comment  of  onr  own. 

"  Modern  discoveries  in  ethnology  and  philol<»Y  afford  cumulating  piooti  of 
llic  very  remote  antiquity  of  the  human  race.  The  Rev  Dr.  Williams,  in  hit 
review  of  Bunsen's  'Biblical  Itesearches/  observes: — ' There  is  no  poiiit  ii 
which  archa»logists  of  all  shades  were  so  nearly  unanimoos  as  in  the  belirf 
that  onr  Biblical  chronology  was  too  narrow  in  its  limits ;  and  the  adargeDUnt 
of  onr  Tiewa,  deduced  from  E^ptian  records,  is  extended  by  oar  authw'j 
reasonings  on  the  det  elopmcnt  of  commerce  and  government,  and  atill  more  of 
languo^,  and  physical  features  of  race.  How  many  years  are  needed  to 
dinflujic  modem  Froiich  nut  of  L;itiii,  und  L,-   ■      ■     ■' 
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inch  aniinals  to  hia  wants.  M^  own  conviction  is,  that  this  wide-spread  belief 
if  the  recent  existence  of  man  is  to  be  ascribed,  so  far  at  least  as  tms  countiy 
s  concerned,  to  the  impression  made  by  the  lesson  taught  in  early  youth,  the 
onndness  of  which  is  not  questioned  in  after  life,  by  that  mar^nal  note  in  our 
bibles  orer  against  the  first  yerse  of  the  first  chapter  of  the  Book  of  Genesis, 
hftt '  In  the  bc^nning  Qod  created  the  heayen  and  the  eartl\'  [four  thousand 
ad  four  years  before  the  birth  of  Christ].  It  is  more  than  probable  that  of 
he  many  nullions  of  persons  who  read  the  English  Bible,  a  very  large  propor- 
bn  look  with  the  same  reyerence  upon  that  marginal  note  as  they  do  upon  the 
ene  with  which  it  is  connected. 

''It  will  be  useful  to  look  into  the  history  of  this  date  of  four  thousand  and 
mi  years,  given  wilh  so  much  precision  for  the  creation,  not  of  this  our  earth 
Biy,  but  of  the  universe,  and  to  inauire  into  the  authority  by  which  an  addi- 
bon  of  so  much  import  is  made  to  trie  sacred  text. 

**  The  author  of  the  chronology  given  in  the  margin  of  our  Bibles  was  Usher, 
iTchbishop  of  Armagh.  I  make  no  allusion  to  any  part  of  the  learned  prelate's 
fstem,  except  the  date  he  assigns  for  the  creation  of  the  world :  tnat  date 
Mnes  properly  within  the  province  of  the  eeologist ;  for,  as  the  almost  reli- 
ioos  oehef  in  its  accuracy  is  an  obstacle  to  tne  acceptance  of  the  condusions 
>  which  he  is  led  by  a  careful  study  of  the  facts  wnich  the  stricture  of  the 
arth  exhibits,  he  is  fairly  entitled  to  deal  with  it. 

''In  the  eighth  volume  of  the  Archbishop's  works,  there  is  a  treatise  with 
3e  following  title : — '  Annales  Yeteris  Testamenti,  a  prima  mundi  origine 
edncti,'  and  in  p.  13  of  that  treatise  we  find  the  following  sentence : — '  In 
rindpio  creavit  I)eus  coolum  et  terram,  (juod  temporis  principium,  juxta  nos- 
^am  chronologiam,  incidit  in  noctis  illius  initium,  quse  vigesimum  tc^um  diem 
^ctobris  prscessit^  in  anno  periodi  Julianae  710.*  Then  follows : — *  Prime 
;itur  seculi  die,  Octobris  vigesima  tertia,  feria  prima,  cum  supremo  coelo 
leavit  Deus  angelos :  deinde  summo  operis  fastigio  primum  perfecto,  ad  ima 
lundann  hujus  fabrics  fundamenta  progressus  miranous  artifex,  infimum  huno 
lobom  ex  abysso  et  terra  conflatum  constituit.' 

"In  the  eleventh  volume  of  the  same  edition  of  the  prelate's  works  there  is 
treatise  wiUi  the  title  '  Chronologia  Sacra,'  in  the  second  chapter  of  which 
16  Archbishop  thus  settles  the  number  of  years,  before  the  birth  of  Christ, 
ir  the  creation  of  the  world : — "  Ita  a  vespera  primum  mundi  diem  aperiente, 
iqne  ad  mediam  noctem  initium  prsebentem,  25,  quidem  diei  Decembris,  quo 
hristnm  natum  supponimus  annos  Julianos  3999  menses  rpiaKovOtifupovc  2.  dies 
et  horas  6.  Kalcmdis  vero  Januariis  anni  periodi  Julians  4714.  (a  quibus  vul- 
iris  mrm  christians  exordium  deducimus)  annos  4003.  menses  2.  dies  11.  et 
>ra8  6.  decurrisse  colligimus.'  This,  therefore,  is  the  authority  upon  which 
le  confident  belief  is  founded,  that  man  could  not  possibly  have  existed  upon 
Jd  earth  for  a  longer  period  than  considerably  less  tnan  four  thousand 
iars  B.  c. 

"  But  this  determination  of  the  Archbbhop  is  only  one  of  many  dates  which 
iroDologists,  in  their  vain  calculations,  have  presumed  to  assign  to  this  the 
ost  stupendous  of  all  events,  to  attempt  to  form  a  faint  idea  of  which,  in 
lything  relating  to  it,  wiU  ever  be  gross  presumption  and  folly.  In  the  well- 
lown  work,  '  L'art  de  verifier  les  Dates,'  the  following  pass^  occurs : — 
jes  dironolo^tes  sont  loin  d'etre  d'accord  sur  le  nombre  des  ann6es  du 
ande.    Desvignoles  (Chronologic  de  I'Histoire  Sainte,  preface)  assure  qu'il  a 


de  J68US  Christ,  scion  le  calcul  des  principaux  chronologistes,  num- 
ring  108,  beginning  with 


'  Alpbouae  X,  mi  dc  C&stillc,  tuort  le  24  Avril,  128*,  duu  In 
Tublc^  du  JeuD  Muller,  a]i[iel6  aussi  Kc^mouUnus  G3S^' 

mid  cudiu^  with 

'Louis  Lippoman,  savaot  Yfuiticu,  mort  en  1551  3616.' 

"  Tlic  llcv.  Dr.  Ilales,  in  liia  '  New  Analvais  of  Chmoologj/  gives  ■  amflu 
list  of  '  Epoclis  .of  the  Creation,'  and  aiiia  : — '  Here  arc  upwutli  of  one 
hundred  and  twenty  different  ofiiuious,  and  tlie  list  niieht  be  swelled  to  tbee 
liundrcd.  I'hid  specimen,  howcvrr,  is  abundontlj  sufficient  to  shoir  the  dis- 
graceful discordance  of  chrouologcrs  even  in  this  prime  en.' 

"  I  have  endeavoured,  by  inquiries  at  Oifonl,  Cambridge,  Edinbur^  ttt 
at  the  Qucuii'a  printers  iu  London,  to  ascertain  b;  what  specific  anlWitr, 
royal  or  ceclesiastieul,  the  date  of  4U(M  was  added  Ut  tbe  first  verse  in  Gemn 
ill  the  aulhurized  vcrtion,  and  1  have  not  been  able  to  discover  that  ani  neoid 
exists  of  sueli  an  authority.  In  Lewis's  '  Cuumlete  Ilistorr  of  the  ^TrsBsb- 
tious  of  the  Holy  Bible  into  Euglisb,'  it  is  stated,  in  p.  349,  ibal,  to  an  edition 
in  folio  of  the  Bible,  pubbslicd  in  1701,  under  tbe  direction  uf  Ardibishoii 
Tenisoii,  Dr.  Lloyd,  Bishop  of  Worcester,  added  chionoloKicul  dates  at  tM 
head  of  the  several  columns,  and  on  tbe  niargin  of  the  title  uf  Genesii  ibe 
following:— 'Yearbeforetbcconimon  year  of  Christ,  400-i.'  This  editiouia 
to  be  seen  in  the  British  Muscnni ;  it  was  printed  by  Charles  Bill  and  tlie 
executrix  of  Thomas  Neweoiiib,  deceased,  printers  to  the  King's  Uost  Excel- 
lent Majesty. 

"  The  copy  of  the  Bible  in  tbe  liodlcian  Libraiy,  Oxford,  in  which  that  d»te 
first  appears  over  against  the  first  verse  of  Genesis,  bears  the  dote  of  17i7 ; 
but  there  is  no  doubt  that  for  more  than  a  ceutury  and  a  half  that  unauthorised 
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idf^wick,  ^dio,  in  the  Appendix  to  his  Discourse  on  the  Studies  of  the  Uni- 
arsity  of  Cambrukpe,  thus  expresses  himself: — 

"  !Eietween  the  fist  creation  of  the  earth  and  that,  day  in  which  it  pleased 
od  to  pboe  man  upon  it,  who  shall  dare  to  define  the  interval  ?  On  this 
lestion  Scripture  is  silent ;  but  that  silence  destroys  not  the  meaning  of  those 
lysical  monuments  of  his  power  that  God  has  put  before  our  eyes,  g;iYing  us, 
the  same  time,  faculties  whereby  we  may  interpret  them  and  comprehend 
leir  meaning.  In  the  present  condition  of  our  knowledge,  a  statement  like 
is  is  surely  enough  to  satisfy  the  reasonable  scruples  of  a  religious  man. 
nt  let  us  for  a  moment  suppose  that  there  are  some  religious  difficmties  in  the 
mdoaions  of  geology.  How,  then,  are  we  to  solve  them  ?  Not  by  makmg 
world  after  a  pattern  of  our  own,  not  by  shifting  and  shuffling  the  solid  strata 
'  the  earth,  and  then  dealing  them  out  in  such  a  way  as  to  play  the  game  of 
I  ignorant  hypothesis ;  not  by  shutting  our  eyes  to  facts,  or  denying  the  evi- 
snoe  of  our  senses,  but  by  patient  investigation,  carried  on  in  the  sincere  lore 
:  truth,  and  by  learning  to  reject  ever^  consequence  not  warranted  by  direct 
bysioal  evidence.  Pursued  in  this  spirit,  geology  can  neither  lead  to  any  false 
mdnaions,  nor  offend  against  any  religious  tnitn." 

EyiDBVCES  Of  Deluge— Geology  of  Stonehaven. — DiuiB,  Sib, — May  I 
xmUeyou  with  the  two  following  queries ? — 

1.  Wnat  evidence  have  we,  geological  or  otherwise,  apart  from  the  history 
r  the  Bible,  of  the  existence  of  the  Deluge  ?  The  traoitions  of  all  nations, 
hether  in  the  new  or  old  world,  would  seem  to  point  to  it ;  but  are  they  con- 
rmed  by  direct  evidence  from  the  surface  of  the  globe  ?  If  so,  are  we  to 
xppose  its  action  to  have  been  local  or  general  over  tne  whole  world,  and  what 
Bie  can  we  assign  to  it  ?  In  no  book  can  I  find  any  clear  answer  to  these 
oestions. 

2.  Can  you  inform  me  whether  there  is  any  special  interest  in  the  geoloey 
r  the  country  aroung  Stonehaveu,  in  Kincardineshire,  and  whether  I  coma 
nd  any  published  account  of  it  ?  Hoping  you  will  excuse  the  trouble,  believe 
le  respectfully  yours,  S.  M. 

1.  As  the  biblical  Deluge  is  supposed  to  have  taken  place  in  the  East,  it 
as  been  looked  for  in  the  valley  of  the  Euphrates,  and  other  great  valleys, 
od  such  eridence  with  regard  to  the  Euphrates  valley  as  seems  to  bear  on  the 
object,  has  been  brou^t  forward,  if  our  memory  serves  us  rightbr,  in  Mr. 
William  Ainsworth's  '' Keseaches  in  Assyria,  Babylonia,  and  Cnaldea,"  pub- 
shed  in  1838. 

In  Mr.  Yemon  Harcourt's  work  on  the  Deluge  a  great  deal  of  information 
\  brought  together  on  the  subiect  of  the  Mosaic  Deluge. 

Geological  evidence  generally  tends  to  disprove  the  Universality  of  the 
>efai^.  Thus  we  have  eones  of  volcanic  asnes  of  early  tertiary  date  still 
xistmff  in  central  France  entirely  undisturbed,  and  modified  only  by 
tmoepneric  agencies. 

S.  Stcmehayen  stands  on  the  northernmost  extension  of  the  Old  Red  of  Eorfar 
nd  Kincardineshire.  The  general  stratigraphical  features  of  the  Old  Bed  of 
lus  district,  and  a  notice  of  the  chief  localities  of  fossils,  have  lately  becm 
iven  by  the  Bey.  Hugh  Mitchell,  of  Craig,  in  the  Journal  of  the  Geological 
bcdety  (No.  66,  p.  45, 1861).  Some  papers  also  on  this  subject  have  app^ired 
I  the  "  Gbologist,"  namely,  "  On  the  Flagstones  of  Forfarshire,"  Dv  Mr. 
iitchell  ^oL  iL,  p.  149, 1869),  and  "  Notice  of  New  Fossils  from  the  Lower 
)ld  Bed  SeAdstmie  of  Scotland"  (vol  iii.,  p.  273),  by  the  same  author ;  and 
On  the  Old  Bed  Sandstone  and  its  Fossil  Fish  in  Forfarshire,  by  Mr.  J. 
^owrie  (voL  iiL,  p.  336). 

Bah?iddery,  Tealing,  Glammis,  Carmylie,  Leysmill,  Carsegowri^  Brechen 
nd  Caoierland,  are  noted  localities  in  Kincardine  and  Forfax  lot  ioaiK^  ^^«&« 
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The  coaat  from  Stonehaven  to  Aberdeen  afforda  m  

of  Ihp  structure  of  the  Grampians.  The  Old  Red  Sandstone  of  S 
is  siicccrded  bj  the  clay.«hit£  of  Ceutou  Point  and  that  in  turn  bj  mii»«lite 
and  gneiss,  aU  of  them  frequently  traversed  b^  dykes  of  trap,  poiphjir,  qiiarti, 
and  cmnite.  This  subject  is  noticed  in  Nicols  "Guide  to  the  (MMgjii 
Scotland,"  p.  ISO,  &c.,  aud  in  the  Oeolt^cal  Society's  Journal,  vol.  xi.,  p.  Hi. 

Steoiognathus  OouTicuB  rnou  Stonesfiels  Siate. — Deas  Sm,— I  thiik 
that  nioiit  of  your  readers  will  be  glad  to  hear  of  the  diicoveij  of  a  m 
specimen  of  ttie  hitherto  unique  jaw  of  the  Stereo^nathus  Oolibcua.     Si 
r  1  ,_i_  i._j  bi^ugiit  to  me  by  a  young  fncnd  among  other  '""^ 
g  it  from  him,  I  showcdit  to  my  friend  Profeai 


at-n  I  lutely  hnd  brought  to  me  by  a  young  fncnd  among  other  fosuli  for 
naming.    On  obtaiuing  it  froiu  him,  I  showcdit  to  my  friend  P 


who  very  kindly  worked  the  apeoimen out  from  thee   .      .„ 

he  believed  it  to  be  a  new  species  alteselher ;  bat  he  teUs  me  i 


itHioh;, 


Atli 


further  examination  and  comparison  with  the  only  other  known  specimai  tlu 
'  'a  this  also  to  be  the  Stereognathua  Ooltticus.    It  shonld  be  n 


111!  consider: 

nmrkcd  that  my  spcciineu  has  one  m 
IS  of  the  little  molars  ai 


■e  tooth  than  the  originnl  fosail,  alttioiigh 
'  1  quite  EO  perfect  a  state  of  p 


fiou.  There  is  about  the  same  amount  of  the  jaw-bone  preserved,  which  b 
elnirly  cxjiosed,  and  iu  which  the  double  fangs  ol  the  teeth  (so  chancteristic 
of  the  nmmnialuin  chiss}  rauy  be  seen  embedded.  The  locality  from  which  my 
s]iccinien  comes  is  rather  uncertain;  but  slieUs  and  other  f(»sils  which  were 
associated  witli  it,  and  the  ap[H?iLrance  of  the  matrix  itself  prove  it  to  be  bm 
the  Stonesllcld  SUte.— I  remain,  air,  yours  ftc.,  E.  Ray,  Lanbeater. 

Geoloot  of  Arabia. — Sir,— Could  you  kindly  inform  mo,  thionch  tlie 
medium  of  your  invaluable  "Notes  and  Queries,"  what  the  principal  gc^ogicat 
'    '      '9  of  Arabia  consist  in ;  or  refer  me  to  any  book,  paper,  or  psmpb^ 
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1 1  hftTe  mentknied,  and  a  short  account  of  the  fossils  which  they  contain, 
onld,  to  our  young  society,  be  a  very  ffreat  fayour  and  a  very  mat  boon ; 
if  you  could  recommend  to  us  some  cheap  geological  guide  to  that  district, 
7  one  of  us  would  be  greatly  obliged  to  you. — ^Yours  truly,  A  iYoung 
lUXHBT,  Huddersfield. 

lie  coast  of  Yoricshire  is  full  of  geological  interest ;  and,  indeed,  supplies 
cal  sections  of  the  oolites,  and  types  of  the  oolitic  fossils,  which,  though 
r  bear  a  close  relationship  to  those  of  the  south-west  of  England^  have  their 
aal  characteristics.  Prof.  Phillips's  work  on  Yorkshire  (Illustrations  of 
Geology  of  Yorkshire,  3  vols.,  ^to)  is  the  text-book  for  geologists  visiting 
;  coast.  It  contains  a  map,  sections,  and  several  plates  of  fossils.  It  was 
:  published  in  1829 ;  and  there  was  a  new  edition  two  or  three  years  since. 
ii]ger  and  far  better  geological  map  of  Yorkshire  was  published  bv  Prof. 
Uips  in  1853,  and  can  be  got  of  Monkhouse,  York ;  this  must  oe  the 
rial's  pocket-companion.  Another  work  by  the  same  author  gives  much 
trmation  of  the  same  country,  namely,  "  The  Rivers,  Mountains,  and  Sea- 
it  of  Yorkshire,"  1853 ;  it  is  well  illustrated. 

n  1822,  Messrs.  Youi^  and  Bird  published  "  A  Geological  Survey  of  the 
Ukire  Coast"  ^4to,  Wnitbv),  and  this  is  still  referred  to  for  the  sake  of  the 
ires  and  fossils  m  it,  and  otner  information. 

n  Ihe  Journal  of  the  Geological  Society  of  London  (vol.  xv.,  p.  4,  plates 
\,  3),  Mr.  Leckenby  gave  an  account  and  figures  of  the  fossils  ot  the  KeUo- 
r  Rock  of  Yorkshire ;  and  in  the  15  th  vol.  of  the  same  Journal  (p.  1,  &c.), 

T.  Wright  compared  the  oolites  of  Gloucestershire  with  those  of  York- 
re,  and  gave  several  sections,  lists  of  fossils,  and  much  information,  with 
rrences  to  other  writers  on  the  same  subject. 

Hie  east  coast  of  Yorkshire  consists  chiefly  of  oolitic  and  cretaceous 
tta,  with  a  large  quantity  of  boulder-clay  on  its  southern  portion,  just  north 
the  Humber.  On  account  of  the  richness  of  its  fossils  and  the  good  deve- 
ment  of  its  beds,  the  oolitic  strata  of  Yorkshire  have  been  regar£d  as  type 
tions  for  many  years. 

The  northern  portion  of  the  Yorkshire  coast  consists,  for  a  few  miles  south 
the  Tees,  of  New  Red  Sandstone.  This  is  soon  covered  up  by  the  Lias, 
i  with  iron-ore  and  full  of  fossils.  The  Great  or  Lower  Oolite  covers  the 
ta,  and,  together  with  it,  is  to  be  seen  in  the  coast-sections  along  by  Whitby 
Robin  Hood's  Bay.  The  Oolite  continues  south  of  this  along  by  Scar- 
t>ugh,  showing  its  different  stages ;  and  the  Middle  Oolite  then  comes  on, 
I  in  its  turn  is,  at  Filey  Bay,  covered  up  by  the  Kimmeridge  Clay  fof  the 
•per  Oolite).  The  Speeton  Clav,  the  Red  Chalk,  and  the  Wnite  Chalk,  can 
in  be  seen  in  succession ;  and  for  an  account  of  these  we  refer  our  corre- 
indent  to  the  "  Geologist,"  (vol.  vii.,  p.  262,  &c.),  where  the  Rev.  Mr. 
Iltihire  has  nven  a  detailed  account,  more  especially  of  the  Red  Chalk  and 
\  Speeton  C&y  of  Yorkshire,  Lincolnshire,  and  Norfolk.    The  Tertiary  Crag 

Bridlington,  and  the  Boulder-clay  of  Holdemess,  are  other  objects  of 
erest  to  the  ffeologist,  but  are  not  so  easilystudied,  perhaps,  by  the  tourist 
are  the  Oolitic  and  Liassic  strata  of  Whitby,  Scarborough,  and  their 
pective  neighbourhoods. 

MBW  Thilobites. — SiB, — ^lu  the  last  month's  number  of  the  "  Geologist," 
*.  Salter  accuses  me  of  publishing  several  of  his  MS.  names  of  new  species 
trilobites,  which  had  not  been  described.  I  was  not  aware  that  they  were 
lescribed,  and  that  the  names  were  not  published,  or  most  certainly  I  should 
;  have  drawn  attention  to  them  in  the  manner  I  did,  and  for  which  I  offer 
1  apoloffy. 

Mr.  Salter  speaks,  in  the  same  communication,  of  the  "  blundering"  use  of 
\.  names  by  me,  all  of  which  he  says  are  wrong,  but  not  Wmi^  «i^w  \]^ 
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specimens  referred  to  htm  is  it  posaiblo  that  he  em  know  wliethn  thq  m 

uTOUg  or  not. 

The  above  sj>ecimrns,  together  witli  m»nj  other  species,  I  recriTcd  (rai  i 
p^ntlcman  residing  in  the  immcdiHte  locahtj,  who  Li  a  reij  eathnaiutit  cnt 
Fcclor  of  the  I^iwer  Silurian  fossils,  and  who  I  believe  wss  the  disaoreraiil 
most  of  the  si)ecieB  foand  in  that  part,  many  of  which  I  am  aware  haTchem 
described  by  Mr  Salter. 

Mr.  Saltcr'sstTlingtheeommunimtionsfrommeinyour  "Notes  and Qneriti" 
udverliKcmcnts,  is  another  mistake ;  but  others  know  sa  well  aa  mjself  hov 
posit t veJy  ;on  close  the  pages  of  your  journal  against  anj  transactions  of  i 
mercantile  character. — I  am.  Sir,  yours,  «c.,  JisiEa  R.  Greoort. 

New  MiKER.tLS. — The  following  seven  species  or  VBrietics  of  mineinls  were 
described  in  the  ninth  supplement  to  Professor  Dana's  Uineralofi^,  bv  Prof. 
G.  J,  Bush,  and  published  in  the  Mai  number  of  Sillimana'  Amenenn  Jonntl 
of  Science. 

t)iaMi/f  (Yon  Koholl).  This  new  mineral  described  by  Von  Kohell  is  i 
variety  of  tantalitc,  found  at  Tamela  in  Finland :  the  specific  gravity  of  diinits 
is  5'5,  and  that  of  tantaUte  7'3S  to  7'5.  The  colour  and  streak  of  dianite  a 
blackish  grcv,  anil  of  tantalitc  dark  brownish  red.  Von  Kobell  distingiuabn 
a  new  mctalTic  acid,  which  he  proposes  to  call  dianic  ac'd,  in  this  new  min^: 
iind  he  nUo  Atuls  it  in  excuitc,  lescliinite,  and  samarskite. 

Uje-bHiie  (Nordcnskiold).  Tliia  is  a  new  tantalite  from  Kararfshof  in 
Rweden,  and  is  described  by  Nordcnskiold— the  colour  jet-black;  lustre  metaUic; 
fracture  granular;  specific  gravity  5S2;  hardness  SO;  streak  blackish  grey 

llafrnftile  (Haid.).  A  new  hydrated  arseninte  of  magnesia  from  the  Bsnst. 
.9  first  recognised  by  Dr.  Kcnngott  on  a  specimen  m  the  Imperial  cabinf 
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Hke  sluipe,^ — indeed,  through  the  whole  len^h  it  is  only  necessary  to  stoop  at 
one  place. — Yoors,  ftc.,  H.  C.  Saucon,  Keighley. 

Fbuitb  tbom  the  Chalk. — Sib, — ^Do  you  know  if  any  yeffetable  remains 
beyond  mere  firagments  of  wood  haye  been  found  in  the  iTnglisii  Chalk  ? — ^£d. 
DiujLB,  Chatham. 

Eosail-fraita  have  recently  been  found  in  the  chalk  near  Bxxshester;  and  the 
Editor  has  collected  some  from  the  Lower  White  Chalk  of  Dover. 


REVIEWS. 

SmuoMi  wiik  ike  Sea-Hones  ;  or.  Sporting  Adventures  in  the  Northern  Seas. 
By  James  Lament,  Esq.,  F.G.S.  London :  Hurst  and  Blackett,  1861. 

It  is  not  often  that  we  get  much  geological  information  from  the  authors  of 
''Wild  Sports"  in  the  north,  east,  south,  and  west,  many  as  they  are  now-a- 
dsjB.  In  this  case,  however,  Mr.  Lamout,  though  confessedly  an  amateur  in 
seienoe,  knew  how  to  use  his  eyes  and  hands,  not  only  in  stalkmg,  harpooning, 
and  such  like,  but  in  seeing,  noting,  and  collecting  whatever  he  met  with  of 
interest  to  the  zoologist  and  geologist.  The  uvelv  narrative  of  sporting 
•dTOitures  amimg  the  seals,  walruses,  bears,  and  reinaeer  of  Spitzbergen,  with 
which  Mr.  Lamcmt  here  supplies  us,  is  full  of  natural  history  information, 
ranging  from  the  jeUy-fish  to  the  progressive-development-theory ;  but  geology 
seems  to  have  especial  charms  for  him — next  to  rifle-shooting.  Without  enter- 
ing into  all  the  details  of  the  geological  materials  which  our  author  has  brought 
together,  and  the  results  obtamed  ooth  by  his  own  observations  thereon,  and 
by  the  exact  determination  of  his  specimens  by  more  practised  geologists,  as 
shown  in  tiie  appendix  to  his  wore,  and  in  the  Journal  of  the  Geological 
Society  for  November,  1860,  we  may  point  out  the  following  as  the  more 
interesting  points  in  the  work  before  us,  as  far  as  relates  to  our  favourite 


The  siae  and  conditions  of  some  of  the  great  glaciers  are  noticed,  as  well  as 
the  effects  produced  by  them  to  some  extent;  the  nature  and  relative  position 
of  the  trap-rocks  and  carboniferous  rocks  (sandstone,  shale,  coal,  and  fossili- 
feroufl  liniestone)  of  the  southern  part  of  Spitcbergen;  and  especially  the 
ooconenoe  of  dnft-wood  and  of  bones  and  skeletons  of  the  whale,  walrus,  &c., 
on  the  dnr  land,  at  considerable  elevations  above  the  present  sea-level ;  some- 
times  a  hundred  feet  above  the  sea,  and  half-a-mile  inland.  Mr.  Lament 
remarks  that  on  one  of  the  Thousand  Islands  four  or  five  miles  east-south-east 
of  Black  Point,  besides  a  great  deal  of  drift-wood  Iving-''  far  above  high-water- 
nuurk,  and  in  positions  where  it  could  not  possibly  nave  been  driven  by  storms 
in  the  present  relative  levels  of  land  and  water,  numbers  of  whales'  bones  also 
ky  upon  this  island,  from  the  sea-levd  up  to  the  top  of  the  rocks,  whidi  may 
hirre  Deen  thirty-five  to  forty  feet  in  heignt.  Those  bones  lyinff  high  above  the 
aa^lerd  were  invariably  much  more  decayed  and  moss-grown  tnan  those  lower 
down.  Some  were  of  enormous  size.  In  one  slight  depression  of  the  island, 
about  ten  feet  above  the  sea-level,  I  counted  eleven  enormous  jaw-bones,  all 
hpag  irregularly,  and  mixed  indiscriminately  with  many  vertebrsB,  ribs,  and 
pieces  of  skulla.  Of  course  it  will  be  understood  that  these  bones  which  I 
mention  in  different  parts  of  this  narrative  were  not  fossilized.  We  found 
tiiem  in  many  parts  of  Spitzbergen,  and  at  all  elevations  up  to  tViAil  ^1  V^^ 
roL,  IV,  ^  ^ 
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hondred  feet  above  the  Re&.    I  brougtit  home  man;  ipecimma,  wbiek  m  bd* 
n  of  the  Geolopcal  Socict;.    Could  an  approxiimtioii  to  the  ip 


data  for  determining  the  time  which  tlie  land  irherron  they  ate  found  httw 
in  emerging  from  the  aca  and  attaining  its  prcaent  level.  Mj  own  in  ' 
for  manj  reasona,  ia  that  tlic  whole  of  Spitzbergen  baa  been  gnidm 


D  emerging  from  the  aca  and  attaining  its  prcaent  level.  Mj  own  impmnoii, 
Jbr  manj  reasona,  ia  that  tlic  whole  of  Spitzbergen  baa  been  gradnallj  rising 
within  the  last  few  hundred  years,  and  that  this  upheaval  ia  atill  costmnii 


It  a,  perhaps,  impossible  tojud^  of  the  length  of  time  which  aach  enonnoui 
boucs  maj^  endare  in  a  climate  like  this,  where  thej  are  bound  np  in  ice  for 
eight  or  nine  months  out  of  the  twelTc ;  hut  allowing,  at  a  euess,  (our  hnndred 
years  for  hones  Ijing  at  an  elevation  of  forty  feet  (which  la  aboat  the  highest 
nt  which  I  have  found  entire  sltcletons),  and  adding  twelve  feet  of  water  for 
the  whale  to  have  floated  in  when  he  died  there,  ve  shall  arrive  at  tkiritaJM 
firr  crit/Krj  as  the  rate  of  elevation.  From  the  position  of  the  eleven  ja»- 
nones,  &c.,  which  I  have  just  mentioned,  and  from  the  fact  of  ao  man;  Ijia^ 
together  in  a  alight  hoUow,  I  tun  inclined  to  believe  that  lifte  are  the  remain) 
of  whales  killeJ  by  men,  and  that  the;  were  towed  into  this  hollow  (then  ■ 
shallow  bay)  tor  the  purpose  of  being  flensed  there.  We  learn  from  the 
accounts  of  the  early  whale-Gahera  that  their  usual  practice  was  to  flense  their 
whnlcs  in  the  baya ;  and,  in  fact,  that  the  wliales  were  so  abundant  close  to  the 
shore  that  the  ships  did  not  require  to  leave  their  anchorage  in  the  bays  at  all. 
It  was  aboot  the  year  1650  that  the  whale-fiBhcry  in  the  Days  of  Spitibenen 
was  in  its  prime;  thas,  aupposing  these  whales  to  have  been  lulled  in  that  E^ 
two  hundred  years  ago,  allowing  three  fathoms  (the  very  minimum)  for  tM 
ship  to  have  anchorra  in,  and  addbg  the  ten  feet  which  the  bones  are  nov 
abuve  the  sca-lcvcl,  vit  k«,\c  tuculj-^jiglit   feel  of  ck'VHtiou  in  two  huadfwl 
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hard  sandatoiie  and  quaiisitey  mica-slate,  diorite,  porphyry,  and  granite  (see 
Quart  Jour.  GeoL  Soo.,  rcL  xvi.,  p.  4A2). 

Of  the  Permian  strata  Mr.  Lamont  found  but  little  eyidenoe  (one  rolled 
fosailiferoas  boulder]),  though  M.  Robert  some  years  ago  brought  to  [France 
many  fossils  determined  by  M.  de  Koninck  to  be  of  f  ermian  age.  On  the 
other  hand,  M.  Robert's  collection  seems  to  have  been  very  poor  in  Carbom- 
feiouB  specimens. 

We  observe  in  the  Ust  of  errata  belonging  to  vol  xvL  of  the  Geological 
Society's  Journal  that,  in  the  list  of  specmicns  brought  by  M.  Lamont  From 
Spitsbergen,  ''Ammonite  (?)"  should  be  substituted  for  " Aviculopecten  (?)" 
in  one  instance.  This  specimen,  though  doubtfully  determined,  appears  to 
indicate  the  existence  of  strata  of  Secondary  age  in  this  arctic  isbma. 

M.  Lamonfs  interesting  and  instructive  book  is  dedicated  to  Sir  C.  Lyell, 
with  a  warm  acknowledgement  of  the  pleasure  derived  from  the  "  delightful 

'Principles  of  Geolog3r' my  unvarying  and  instructive  companion  during 

ten  years  of  adventurous  wondering," — and  with  a  modestly  expressed  hope 
that  the  authoi^s  abservations  may  m  some  way  add  to  the  strength  of  tne 
arjpiunents  and  demonstrations  of  that  masterly  work.  That  they  do  so,  we 
thmk  can  be  readily  shown,  and  Mr.  Lamont  has  our  thanks  for  what  he  has 
alreac^  done,  and  our  best  wishes  for  the  success  of  his  future  journeyixiffs 
among  the  wOdemesses  of  nature  where  his  love  of  sport  may  lead  him.  To 
his  fnend,  the  author  of  the '  Principles,'  also,  M.  Lament's  work  must  be  one 
of  many  agreeable  evidences  of  the  goodlv  harvest  of  facts  gathered  b^  well- 
educated  amateurs  in  all  parts  of  the  worm,  that  come  in  from  time  to  time  as 
the  result  of  geological  knowledge  obtained  by  a  careful  study  of  the  '  Princi- 
ples of  Geology.' 
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Private  copies  have  been  sent  us  of  two  very  important  papers  by  Mr.  Evans 
and  Mr.  Prestwich,  printed  in  the  Transactions  or  the  Antiquaries  and  of  the 
Royal  Societies.  Mr.  Prestwich's  paper  was  read  in  May,  1859,  and  our  private 
ocmy  from  the  author  reached  us  about  a  month  ago.  To  say  that  it  had  not 
lost  some  of  its  interest  by  the  long  delay  would  not  oe  true ;  for  these  valuable 
papers,  inst^ul  of  coming  fresh  in  subject  before  the  world,  fall  comparatively 
dead  and  iiat  upon  the  public  ear,  and  are  sought  for  only  bv  the  learned,  who 
are  anxious  to  see  what  emendations  the  authors  have  made  in  their  passage 
through  the  press — ^what  additional  materials  they  have  gathered  and  added 
between  their  reading  and  their  publication.  Mr.  Evans  was  somewhat  more  for- 
tunate than  Mr.  Prestwich,  his  paper  being  read  somewhat  later,  and  printed 
somewhat  sooner. 

We  do  not  make  these  remarks  to  detract  from  the  value  of  what  these 
gentlemen  have  done,  or  the  real  worth  their  papers  possess  at  this  moment, 
out  it  is  well  to  observe  the  misfortune  to  the  authors  themselves  that  hj  the 
oonunon  and  general  discussing  of  the  subject  during  the  long  interval  of  two 

J  rears,  their  b3K>urs  origmally  the  Jlrsi  ana  the  most  reliable  should  have  thus 
ost  the  attraction  they  justly  merit,  and  should  be  fated  to  be  put  amongst 
the  heavy  quartos  on  the  library  shelves,  instead  of  being  sought  for  and  read 
in  the  &mUy  cbdes  and  homes  of  the  inquiring  and  educated  classes. 


THi  oioLoam. 


The  great  valne  of  Ur.  Prettwich's  wet  h 
ictiona  and  geographictd  areas  of  dutributioi  .  -    - 

Amiem,  AbberiJle,  and  Home.    The  sectioiis  at  AbberillB  uid  Aminu  ii 


sectiona 
Amiem, 
lint  accorately  described. 
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Abbeville,  the  rising 
groond  on  the  BOath- 
esst  side  of  the  town 
on  which  is  sitiuted 
the  Champ  de  Hut,  the 
Moolin  QuiffnoQ,  tttd 
the  snbuib  ^8t.  Oilles, 
and   Mantort  on   the 

"  There  era  two  pits 
at  Haatort  where  nint 
implements  liave  been 
found,  one  a  shallow 
one,  no  loiwer  worked, 
in  tbe  rallej  near  the 
chnrch,  and  another  one 
on  the  side  of  the  hill 
on  the  road  leading  to 
Mojennlle,  and  at  a 
hdght  pt^mUt  about 
equd  to  that  of  HouUd 
Qnignon,  or  abont  90 
feet  above  tbe  vallej. 
The  section,  which  was 
badly  exposed  on  the 
two  oecasions  when  I 
waa  there,  oooHists  pro- 
b^ly  of —  1.  Brown 
saudV  ckj  and  a  few 
angiuar  nagmeuta  of 
flint,  6  feet.  9.  Sub- 
angidar  ochreons  and 
ferruginous  flint^ravel, 
i  feet.  3.  White  and 
vellow  sand,  iir^nlar, 
3  feet.  4.  Coarse  light 
sandj,  chaDc J,  and  marly 
flint-gravel ;  no  bones  : 
flint  implements  said 
to  be  met  with  at  a 
depth  of  six  to  eig^t 
feet ;  reposing  up(Hi  an 
irregular  snrfaoe  of 
chalk,  ISF  feet.  Tbe 
flint  implements  here 
are  remarkable  for  their 
bright  white  colour. 
The  bed  of  gravel  ceases 
at  this  elevation,  but 
the  bill  rises  toaheigfat 
of  two  hundred  and 
fiftj'two  feet,  showing 
chalk  with  a  slight  cover 
ing  of  redclay  and  flints. 
I  also  visited  Druca 
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and  St.  BJquier.  Near  the  former  place  there  ia  a  bed  thirty  feet  thi^  of 
sand  and  gravel,  but  we  could  hear  of  no  flint  unplcmenta  or  fouil  braa. 
Nor  were  we  more  ancoeaafnl  at  St.  Biquier,  but  our  Tiait  ibea  wu  too  ibatL 
"  Mencheconrt  has  been  long  celebrated  for  iti  mamnialifii  nmaina,  of  vfaich 
a  kr^  collection  was  mode  bj  M.  Baillon.  Manj  of  these  specinieni  wm 
examined  and  described  b;  Cuvicr.  The  chalk  lulls  rise  immediatejj  ibore 
the  village  to  the  height  of  two  hundred  and  fourteen  feet.  Thej  ate  captml 
to  the  depth  of  a  few  feet  by  drifl-loam  and  clays ;  the  upper  part  of  tndi 
slope  is  bare,  and  the  lower  part  is  covered  bvthe  deposit  we  have  to  describe, 
and  t.iis  passes  under  the  recent  peat  and  silt  deposits  of  the  vall^.  One  of 
the  largest  of  the  Mencheoourt  pits  is  that  of  M.  Dufoor,  towards  the  fnithei 
cod  of  the  tillage,  and  on  the  right  hand  side  in  proceeding  from  Abbeville 
An  pTtensive  section  of  the  upper  beds  is  there  eibibited.  The  vaiiitiMi 
in  the  thickness  of  the  strata  is  shown  in  the  section  of  M.  LereilM's  pit  (Bg. 
3),  situated  on  about  the  same  Icrel,  and  at  the  further  end  of  the  viDage. 
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appo^te  lUa  of  the  road  to  the  other  pi,  a  well  vas  Aug  through  twenty- 
be  feet  of  mvel  and  saiul,  bnt  no  exact  particolan  of  it  were  kept.  A  few 
jardt  bejond  this  the  KraTcl  paues  under  the  great  mass  of  silt  and  peat 
-flltiiig  the  vallej  of  the  ftnmne.  In  the  other  direction  (■'.  «.,  up  the  hill),  the 
efaalk  ODDUa  to  the  sor&ce  at  the  distance  of  a  few  jiids  beyond  and  above 
tte  juts ;  but  whether  it  forms  a  cliff  arainst  which  the  pleistocene  beds  abut, 
or  wbetMT  it  pusea  bj  a  rapid  slope  uiSer  them,  there  ia  no  eridenoe  to  show. 

"No  oi^amc  remains  have  been  found  in  the  upper  cUj  and  rubble,  i  b ; 
The  loom  e  eontaina  a  few  mammiliBn  remains.  The  only  specimeua,  however, 
eoUected  at  present  are  teeth  of  horse  and  bones  of  numnants  and  of  Ele- 
phants,  all  much  decomposed.  Some  flint  implements  are  recorded  from  th 
Md,  uid  shells  of  Clamiiia  nigrieam,  Ilrlix  orbuitorum.  Helix  Aitpida,  and 
Pmpa  mmeofmm.  Of  these  the  ifelix  and  Pupa  are  common,  and  the  GaiuiUa 
TCiy  raw. 

"  To  the  sands  and  gravels  d  and  e,  which  may  be  considered  as  one  bed, 
the  greateat  interest  attaches,  on  account  of  the  flint  implements  found  in 
them,  and  the  abnndanoe  of  mammalian  remains,  Und,  freshwater,  and  marine 
shrils.  The  bonea  mostly  occur  in  or  on  the  seam  of  flint-eiavel  er  they  are 
often  entire,  bat  the  hulk  are  in  fraements.  The  land  and  freahwater  sheila 
are  most  abnndant  in  the  sand  d;  while  the  marine  shells  are  more  oonunoo  in 
tbe  gnvel  e,  although  a  few  are  scattered  through  d. 

"Returning  back  through  Abbeville,  and  ascending  the  gently  sloping 
ground  on  the  east  of  the  town,  Moulin  Qnignon  is  shortlv  reacLed,  where,  at 
a  height  of  a  hnndred  andsiifeet  above  t!ie  mean  level  of  tnc  sea  at  St.Valery, 
is  a  bed  of  gravel  showing  this  section. 


fig.  4— OiaTid-idt  ■4(Oiiiiii«  (he  Uonlin  Qnlgnoii,  mar  Abberilte. 


"JmtMi. — On  the  verge  of  the  hilla,  and  at  a  distance  o!  three-fourths  of 
a  mile  south-east  from  the  railway-station,  are  situated  the  very  interesting  and 
extenaive  pits  of  St.  Acheul.  According  to  the  measurements  of  M.  Pinaard, 
tite  mean  height  of  theground  here  is  a  hundred  and  forty-nine  teet  above  the 
Bean  tide  level  at  St.  ^^ery,  and  eighty-nine  feet  above  the  Somme  valley, 
towards  which  it  slijihtly  inclines,  till,  as  it  afiproaches  the  valley,  the  ground 
falla  bj  a  more  r^id  and  sudden  slope,  while  southward  it  stretches  with  a 
mit^  nndnlating  and  gradually  rising  surface  for  manv  miles.  The  site  of 
the  |IIU  ia  not,  however,  commanded  by  any  lmine^t«  nif^V  ^^ta^wdMiW^i^so. 
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the  conttan,  possesBes  an  open  and  ntuibstnicted  view  of  stnne  diitiin 
around,  and  is  then  Kpamted,  bj  a  slight  depression,  Irom  the  higber  biUi  to 

the  Bouthvard.  The  pits  are  of  considerahle  extent,  and  have  heai  kng 
worked  for  brick-earth,  sand,  and  gravel.  The  total  thickness  of  all  the  bed^ 
nhieh  repose  upon  a  verj  irregular  and  eroded  surface  of  chalk,  varies  boB 
about  twenty  to  thilj  feet.  The  worked  flints  are  found  chieflj  in  the  k>a? 
bed  of  gravel,  more  paiticularlj  in  the  lower  part  of  it  or  near  the  chalk,  wlurt 
also  the  greater  numtier  of  bones  are  found,  bat  this  is  b;  no  means  a  genoii 
rule.  A  conaiderable  number  of  t«eth  aiul  bones  are  also  met  with  in  tie 
sand  and  mad  above  the  gravel. 


r  QooD  Boose. 


"^e  bhM^  of  sandatone  *re  very  anmeroos  and  lanre,  MpeciallT  in  the 
length,*: 


Bita  nearest  the  li^h  road,  some  meaaiuing  u  mQch  as  three  to  four  'feet  i 
length,  and  reig^ung  half  to  oae  ton. 


ng-7.-f 


It,  Acheol :  lide  of  Ihe  field  *4j<>lntng  Qm  Hanutery. 


"  In  the  east  of  the  field  the  sand  e  thins  out,  and  is  replaced  bj  the  grsTel 
i,  as  shown  in  section  fig.  7,  where  a  good  manj  renisins  of  the  elephant  have 
been  found,  sod  bnt  few  flint  implements.  The  beds  here  and  throughout  the 
field,  although  varjing  in  thickness,  have  tho  same  general  composition  a» 
described  b  figs  5  and  6.     (if  is  a  local  sand  seam). 

"  One  chief  object  in  visiting  the  pits  was  to  disoover  for  myself,  it  possible, 
flint  implements  m  titu,  or  failing  in  that,  to  be  able  to  certify  to  their  dis- 
eorerj  tjy  the  workmen.  The  long  fresh  faces  of  gravel  afford,  together  with 
the  digging  for  gravel  in  daily  operation,  read;  and  convenient  sections  for 
(^wcaration.  On  my  first  visit,  notwithstanding  a  carefnl  personal  search,  I 
fonnd  neither  bones  nor  worked  flints.  I,  however,  obtainea  a  nnmber  of  the 
tatter  from  tiie  men,  some  of  which  were  dug  out  whilst  1  was  there ;  and  in 
the  overiying  sand  I  found  numerous  land  and  freshwater  shells. 

"Entire  bones  are  oomparativelj  rare  in  these  pita,  but  fragments,  more  or 
leas  worn,  are  tolerablj  common.  The  greater  number  of  the  bones  are  soft, 
light,  and  friable,  uid  without  an;  addition  to  their  own  earth;  constituents ; 
iod  having  loat  their  animal  matter,  thevmosti;  adhere  stronglvto  the  tongue. 
Somr,  however,  have  received  an  adoitional  portion  of  carbonate  of  hmc, 
wfaerebv  their  weight  is  considerably  increued.  The  enamel  of  the  teeth  is 
genmnllj  bnt  little  changed.  Some  of  the  fossils  are  more  or  less  bleached ; 
others  are  ooloared  by  the  peroiide  of  iron  present  in  some  layers  of  the 
grswL" 

[SupFLBjfKVT  10  Tss  "  Gsoi-oaisT,"  No.  ^€\ 
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In  his  Ti'mme  of  the  nature  and  value  of  the  evidence,  Mr.  Frestwich  nn  S~- 

"  It  is  cs3cnt.ini,  as  a  preliminary  step,  to  recollect  tliat  the  areument  Aon 

not  re^t  upun  the  evidence  of  .skill,  bat  upon  the  evidence  of  design.    The 

Ekill  being  rude  (for  tlie  lliuts  ore  only  chipped  into  form  and  in  no  d^ree 

SrOTitid  down)  \s  not  alwajs  evident  at  first  sight,  and  hence  the  existenra  of 
esif^n  has  been  sometimes  denied.  Flints  from  the  cfaalk  hills  of  the  district 
itscu  rcadil;  supplied  the  material  of  which  the  flint  implements  are  formed. 
The  exterior  of  all  chalh-flints  invariably  presents  a  white  earfhj  crusi,  from 
which  small  fossils  frequeulty  project,  nhile  the  interior  of  the  flint  is  black  (v 
dusky,  hut  clew  or  semi-tranaparcnt.  The  fracture  is  conchoidal  or  splintery, 
and  there  ia  no  tendency  to  break  in  one  direction  rather  than  in  another.  It 
niiiy  Iianpcii  that  a  shattered  flint  (by  whatever  natural  cause  produced)  should 
give  flakeH  or  splinters  closely  resembling  simple  forms  produced  by  one  or  two 
blows  apjilied  nrtilicialiy.  But  here  the  coincidence  must  cease  ;  for  it  ia  ob- 
vious tliat  blows  applied  by  liaxard  and  resnlting  from  natural  causes,  as  in  & 
aelcit  of  gravel,  would  necessarily  multiply  tlicir  direction  of  strike  in  nripor- 
tion  as  the  bluwa  themselves  were  multiplied,  and  conseqnently  the  shape  of 
tlic  flint  would  tend,  up  to  a  certnin  point,  to  become  more  and  more  irregular ; 
whcn'it-s,  on  llie  contrary,  blows  applied  by  design,  and  with  a  given  objeel  in 
view,  would  tend  to  give  to  the  flint  more  and  more  fluish,  form,  nud  evident 
art.  So  with  respect  to  the  flints  in  the  gravel  the  more  broken  the  mure 
irregulHr,  whcreait,  on  the  contrary,  with  the  flint  implements  the  more  they 
are  cliipped  and  broken  the  clearer  is  the  design. 

"With  regard  to  the  po-isibility   of  the   flint-implcmenta   resulting  from 

natural  wear,  I  have  already  mentioned  tliat  in  many  of  the  specimens  the 

it  of  the  flint  is  frequently  adapted  and  left,  ^iht-n  posjibk  o 
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part  ot  the  tdi  vu  occupied  for  Mreral  oentories  u  n  Gftllo-Roman  bnTjing 
gnnuid.  ^t  the  old  aculpturee  rnrelj  extend  deeper  than  the  brick-earth  ima 
rnvel  i.  Sodm  fine  Bpecunens  of  stione  coffins  (of  the  hud  and  Baud;  lower 
Shalk)  remun  on  the  ground,  the  enrrounding  brick-earth  having  been  exc^ 
mtM.  Of  tbe  wooden  coffins  nothing  but  the  ironwork  remaint.  Baiqui 
floma,  and  fragments  of  old  pottery  are  found  on  or  near  the  aurface,  and  the 
■ev  Eionnd  ie,  in  places,  strewed  with  human  bones.  Tbe  following  sections 
m  l^KerillB'a  pits,  show  how  distinct  the  line  ia  between  the  disturbed  and 
nndiaturbed  ground. 


Pis.  S.'-StctiOD  in  the  pit  near  tha  blgli  road  at  St.  AchenL 

"  The  renuuning  question  is  whether  the  fossil  bones  may  ha?e  been  derived 
from  an  older  deposit,  presents  a  contingency  requiring  especial  notice.  That 
such  a  case  is  possible  is  evident  from  the  circumstance  of  fossils  and  d6bria  of 


found  with  their  shiLrp  angles  worn  ana  blunted,  never  assume  a  rounded 
pebble-form,  or  exhibit  an  extent  of  wear  malcriallv  differing  from  or  exceeding 
that  to  which  the  flint-iinplementa  have  been  subjected ;  while,  as  a  general 
rule,  the  entire  bones  and  the  leeth  are  either  not  rolled  at  all,  or  are  so  slightly 
■o,  as  rarely  to  be  b  any  way  injured  by  attrition.  If  the  bones  were  really 
daivedfrom  an  older  bed,  then  consequently  tliey  would  ingenerid  be  worn  aa 
much  aa  any  other  materials  derived  from  such  a  source, — a  wear  necessarily 
in  excess  ol  that  of  the  newer  portion  of  the  gravel,—  whereas,  on  the  contrary, 
the  bones  are  amongst  the  least  worn  substances  in  it.  2.  Neither  do  [he 
bones  or  teeth  show  any  mineral  charucter,  nor  b  there  any  mineral  substance 
adhering  to  them,  diifercnt  to  that  which  would  be  imparted  by  the  matrix  in 
which  they  are  now  imbedded.  Nor,  if  they  had  only  been  originally  aubiected 
to  their  actual  extent  of  mmeral  change,  would  tliej  have  been  in  a  better 
oondition  to  resist  destruction  by  aobsequent  exposure  and  wear  than  thej  are 
BOW.  The  teeth  of  the  Elephant  are  mostly  much  decomposed,  and  tend, 
withont  great  care,  to  fall  to  pieces  on  exposure.  Many  of  tbe  hones  are  also 
Toy  friable,  the  greater  number  being  porous  and  free  from  any  foreign  matter. 
3.  No  older  beds  that  could  have  himished  such  mammalian  remains  are 
known  to  exist  in  the  district,  i.  The  delicate  and  friable  shells  foaud 
us«nat«d  with  the  bones  at  St.  Acheul  and  Uenchecouit,  and  that  could.  ^rA. 
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posnibly  have  withstood  anj  tniiufer,  are  such  bi  are  MMKuated  vith  siinibt 
remniuN  eLiovhere  in  France  and  in  England,  vherc  we  hare  do  reason  to  doubt 
the  contc'iiipu[aiu'il,v  of  tlic  two  sets  of  organititns.  5,  At  St.  Arheul  part  of 
the  hiwiT  jaw  witl'i  ihe  tcetli,  mid  considerable  lengths  (four  and  five  feet)  of 
tliB  tusk»  of  E.  prisiigeKiKt  liave  been  found.  At.  MeneheooDit  the  bones  U 
the  let;,  Iving  m  their  uatiiral  positinn,  and  nearl;  tbo  whole  skeleton  d(  i 
Hhiaoeriw,  were  found  entire, —  (be  first  beinf;  an  improbable,  and  the  second 
an  iiiijKHiaible  conliiigcney,  had  the  remains  of  the  animal  been  washed  out  or 
removed  from  some  older  deposit.  6.  Lastlr,  the  extinct  mainmalia  are  of 
species  which  occur,  both  in  England  and  France,  onl;  in  the  latest  geologiral 
deposits,  whereas  if  these  remains  were  here  eitrnDcoas,  we  should  eipect  to 
liud  sonic  species  peculiar  to  deposits  of  anierior  date. 

Air.  Prcstwioh  continues,  in  his  geological  considerations  of  the  question'— 
"  1  should  not  wish,  until  after  luller  studj  of  the  district,  to  enter  on  ibe 
question  regarding  the  mode  of  formation  of  the  above-deacribed  deposits  of 
Abbeville  and  Amiens,  bcjond  pointing  out,  that,  at  the  former  place,  the 
evidence  of  the  loner  beds  of  Mencbecourt  having  been  deposited  parll;  in 
fresh  water,  and  partlj  in  sslt  or  brackish  water,  seems  sufficiently  clear  and 
distinct.  Apart  from  the  latter  condition,  the  St.  Acbenl  sandq  (f),  as  well  u 
the  lower  gravel  {d)  containing  the  flint -implements,  may  also  be  attributed  to 
a  like  accumulation  under  fresh  water.  The  upper  beds  [h]  in  both  cases  are, 
1  believe,  of  entirely  different  origin,  and  belong  to  a  class  of  phenomena  of  far 
wider  extent  and  generality.  At  the  same  time,  while  postponing  Ihe  mon: 
theoretical  questions,  the  one  conccmiug  the  relative  age  of  the  deposits  can, 
to  a  ceiiaiu  extent,  l>c  considered  inScpendentl]'  upon  the  evidence  of  the 
organic  remains  and  of  c       '    ' 
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the  Tftllej.  Still  these  lower-level  depoaita  tn,  altiumg]!  not  to  Ae  mm 
degree,  quite  bejond  the  agencj  of  prraent  rivet  action,  uid  are  ™1*jm*^ 
of  recent  chanses. 

"  It  is  probsiblo  that  the  varioaa  beds,  although  on  these  diflecent  lenH 
belong  to  the  same  Kcneral  period,  and  may  be  nearlj  STiichroDotu.  Hid  I, 
hovever,  been  askeiT to  decide  upon  physical  evidence  alone,  Imi^thaTchea 
disposed  to  consider  the  f^vels  on  the  low  hills  of  Moulin  Qmgnon  and  St. 
Aeheul  as  a  stage  anterior  to  those  of  Menchecourt  and  St.  Rocb;  W 
although  I  throw  out  the  suggestion  for  the  purpose  of  directing  attention  to 
the  point,  as  one  not  to  be  overlooked,  it  is  one  which  could  not  be  decided 
without  further  evidence,  and  which  I  should  hesitate  at  present  to  adopt. 

"  Un  inj  return  from  France,  mj  attention  was  directed  bj  Mr.  Evuu  to 
anotlifr  case  of  a  very  remarltahle  charaoter,  described,  so  far  back  as  the  Cut 
ycarin  this  century,  in  a  paper  of  great  value  for  the  independent  and  conobon- 
tivc  evidence  it  aUurda,  and  for  the  bold  and  suggestive  views  of  the  author. 
Although  known  to  antiquaries,  its  geological  bearmes  had  escaped  notice.  It 
rebtes  to  a  discovery  made,  and  communicated  to  the  Society  of  Antiquaries, 
by  Mr.  John  Frere,  F,R.8.,  F.S.A.,  under  the  title  of  "  Aocount  of  Flint 
Weapons  discovered  at  Hoxue  in  Suffolk." 


^Fgree  altered  from  what  it  was  in  Mr.  Frete'a  time.    (For  section  of  pit,  s 


^"nie  present  di^fgings  thaw:— a.  Sarfact 
i.  Brown  >ad  grejiah  clay,  not  calcareoiis,- 
inegnlmr  oentrol  earbooiweoua  or  peatv  seam. 


Sarface-soil,  traces  of  sand  aad  ^vel. 


-     , — used  for  briek^arth;  with  an 

earbooaceoua  or  peatj  seam.    Two  flint  implemEats  are  marked 

t  posititn  Mswned  to  them  bj  the  workmen,  by  whom  thej  were  found 

■■*,™'*^-     ^, ''^^^  sub-angaUr  flint-^vel,  with  a  certain  proportion  of 

K  pebbles,  and  a  few  pebbles  of  siliceous  sandstone,  quarts,  aad  other 


ntbe  pa 


old  rocb.  Bones  of  Mamroalia.  The  matrix  of  this  bed,  in  places,  consists  of 
claj  like  t,  It  thins  out  to  tlie  westward,  d.  Bluish  and  ^j  calcareo'is  ctay, 
in  some  places  very  peat j ;  lower  part  with  scams  or  partiogs  of  sand.  Wood 
and  vegetable  remains.  Land  and  freshwater  tielU.  Bones  of  Mammalia. 
e.  Qravel  like  e,  bnt  smaller,  more  worn,  and  with  more  chalk  pebbles.  /. 
Calcareona  gre;  clay,  more  or  less  pealj,  with  freshwater  iMli  (I  had  a  boring 
made  in  this  bed  to  a  depth  of  sevcnteea  feet,  but  no  bottom  was  reached). 

"  I  was  fortunate  in  meeting  witb  an  old  man  who  had  worked  in  the  pit 
since  ISOl.  On  showing  him  a  small  ovoid  flint -implement  from  Abbevilie,  he 
stated  that  many  similar  atones  were  formerly  met  with  here,  but  they  were 
larger  and  more  pointed.  Such  specimens  were  now  rare ;  only  two  liad  been 
foond,  ata  depth  at  seven  and  ten  feet  from  the  surface  in  the  cUy  (i),  in  the 
course  of  the  preccdiuK  winter,  and  they  liad  not  been  kept.  .  However,  after 
ft  short  search  in  a  ruobish  heap,  the  men  recovered  one  specimen.  On  a 
■abseqnent  visit  with  Mr.  Evans  we  were  more  successful.  We  had  a  trench 
dug  on  the  east  of  the  fleld  to  the  depth  of  eleven  feet,  and  in  eiamining  the 
ground  as  it  was  thrown  out  by  the  men,  Mr.  £vans  discovered  in  the  bed 
of  gnvel.  No.  4,  a  flint-implement  perfect  except  the  point,  which  had  been 
brAen  off  by  the  pick  of  the  workmen  and  could  not  be  recovered.    This 
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trench,  which  was  of  further  unportuioe  u  prOTUig  the  nipvpositiaii  of  Ikn 
beds  to  the  Boulder  cky,  gave  the  foUowiog  section: — 

1.  Ochrcoos  sand  and  grsTel,  pusing  dom  into  vhite 

S.  Seams  of  fine  white  and  ochreous  gnvd 

in  which  theJUni-implemaU  wu 


Light  ({rey  sandy  claj     ....\ 0 

"oarse  Yellow  gcaTel  in —'---'-  "--  ''-'  ' — ' ' 


i.  Coarse  YeU 


5.  Grcj  and  brown  claj  with  abundance  of  Bitkima 

6.  Boulder  clay    


3     4 


Both  in  the  ^p^vel  e  and  in  the  day  d  bones  of  mammalia  are  still  not  imfir- 
quently  met  with,  I  obtained  a  fra^ent  of  a  rib  of  a  deer  and  part  of  tite  toMh 
of  a  horse,  and  I  afterwards  saw,  in  the  collection  of  Mr.  T.  Am^ott  of  Diw, 
the  astragalus  of  an  elephant,  which  from  the  matrix  in  ita  interstices  evidentlT 
came  from  the  bloish  calcareous  claj  d.  Pieces  of  wood,  some  of  considenbk 
size,  are  found  in  this  latter  bed.  Amongst  them  may  be  recognised  specici 
oF  oak,  yew,  and  fir ;  together  with  small  seed-resseu.  In  the  lower  put  of 
thia  bed  are  thin  seams  or  partings  of  sand  full  of  sheUa,  perfect  but  Tciy  friable, 
of  the  following  recent  land  and  freshwater  species  : — (^ela>  eomai,  Fmiam 
amitUum,  Uiiio  ( fragment  arj),  SilAinia  Inleailaia,  Helix  mlidula,  IT.  hujittt, 
Limitfwi  paliutrU,  L.  Iruncatiiliti,  PloHorbu  albiu,  P.  tpirvrbit,  Stectaea  piUris, 
Vahala  pUeitmlu. 

Accordinfj  to  Mr.  Frere,  the  flint-implements  were  discOTCred  in  gnrel^ 
-oil  underlying  sand  with  shells  and  bones,  and  overljinff  a  peaty  clay.  Ills 
i-ould  sfoiii  in  some,  but.  not  in  all  respecta,  to  agree  with  either  c  or  f  of  tk 
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SUGGESTIONS  ON  THE  PRACTICAL  UTILITT  OF  A 
COMBINATION  OP  GEOLOGICAL  SOCIETIES. 

Bt  the  Editob. 

We  all  know  that  wjiaterer  we  do  to  do  well  we  must  do  eamestlj. 
It  is  not  a  thing  taken  in  hand  now  and  then,  by  fits  and  starts,  that 
ever  reaches  the  perfection  necessaiy  to  give  it  prominence  and  raise 
it  above  things  ordinary. 

A  London  society,  simply  because  it  is  a  London  society,  is  not 
therefore  composed  of  more  talent  than  a  provincial  society ;  nor,  if 
it  be,  is  that  talent  necessarily  more  efiectoally  applied  than  it  would 
be  by  any  other  society  whatever.  But  as  the  metropolis  is  the  centre 
and  fooos  of  the  English  ordinary  population,  so  we  think  its  learned 
BodietieB  ought  to  be  the  centres  and  foci  of  all  the  provincial 
eocietieB.  By  this  we  do  not  advocate  that  the  London  societiee 
ahoold  at  all  control  the  actions  of  any  of  the  other  societies ;  but  we 
can  not  but  think  that  the  greatest  good  would  arise  from  a  com- 
bination of  all  the  provincial  Geological  Societies  and  Field  Clubs 
with  that  which  ought  to  be  their  natural  head — ^the  London  G^lo- 
giats'  Association.  If  the  Geological  Society  itself  could  be  made 
the  gieat  centra  of  attraction,  so  much  the  better ;  but  the  exolusLve 

VOL.  IV.  ^\x 


330  THE  aEOLOQUT. 

natnro  of  that  instttation,  and  the  antique  Bystem  npon  vhicli  iti 
laws  and  regnlationa  are  founded,  seem  to  prohibit,  at  least,  for  Ilia 
present,  taij  hope  of  its  giving  that  inralnablo  help  which  it  hu  hU 
the  materials  in  its  hands  for  doing.  Those  means  are  con  fined  u 
nnused  jewels  within  a  strong  casket  by  the  obstmctiTe  bonds  of  cW- 
tcred  regulations.  The  intentional  purpose  of  the  Geologists'  Asm- 
ciation  is,  however,  more  in  accordance  with  the  wants  and  wisbu 
of  the  Provincial  Societies  and  Field  Clnbs,  and  it  is  more  than  pro- 
bable, that  had  the  London  Association  shown  itself  more  energetic 
and  worthy  of  leadership,  some  proposition  for  union  and  combina- 
tion might  have  emanated  from  geologists  in  the  provinces ;  but  a 
comparison  of  the  labours  accomplished  by  the  Glasgow,  the  Dublin, 
the  Liverpool,  Manchester,  Cornwall,  and  Malvem  Clubs  would  dis- 
play such  superior  energy  and  talent  on  their  parts  as  would  rather 
entitle  any  one  of  them  to  such  pro-eminence.  Tlwy  have  done 
muck  good  work.  What  has  the  London  Geologists'  Association  to 
show  P  Surely  it  would  not  be  too  much  at  this  season  to  expect 
Y  the  London  Society  ?     Cheap  traips  1i'b\ 
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in  oombination  if?ith  the  metropolitan  head-quarters.  Take  Mal- 
yem  first  as  an  example.  There  the  London  Association  would 
go,  and  would  be  joined  by  the  Worcester,  Cotteswold,  Leicester, 
and  other  Societies  around,  and  by  the  members  of  those  more 
distant  societies,  such  as  the  Kent,  the  Cornish,  the  Scotch  and  Irish, 
who  felt  interest  in  the  geology  of  that  instructiye  region. 

Mr.  Salter  is  now  pointing  out  in  our  columns  good  work  to  be 
done  on  the  Longmynds.  If  the  London  Association  inaugurated 
an  excursion  there  under  efficient  leadership,  say  even,  perhaps,  under 
that  of  Mr.  Salter  himself,  would  there  not  be  a  hundred  or  more 
geologists  firom  all  parts  of  England  who  would  be  ready  and  willing 
to  enjoy  a  week's  work  on  the  mountains  of  Shropshire  ? 

The  constitution  of  the  Geological  Society  is  framed  for  the  pub- 
lishing of  accoirvplished  results,  and  there  is  an  inherent  dignity  in 
i^e  fixity  of  its  meetings ;  but  the  geologists  of  the  Association  com- 
bined, if  we  understood  their  original  purpose  rightly,  for  mutual 
instruction  and  active  work. 

Let  it  not  be  understood  that  we  are  advocating  mere  gatherings. 
A  concourse  of  people  accumulated  at  one  spot  for  the  purpose  of 
strolling  over  a  country  and  dining  together  at  the  end  of  their 
ramble,  does  no  more  than  promote  good  fellowship.  It  does  almost 
nothing  for  science,  not  even  so  much  as  one  stalwart  arm  would  do 
in  solitude  by  itself.  But  the  work  on  such  occasions  should  be  con- 
templated and  designed  heforeliand,  and  the  geologists  of  the  party 
should,  hke  trained  soldiers,  he  each  put  to  his  proper  duty.  Suppose 
a  party  of  geologists  at  Dover,  what  good  would  they  be  likely  to 
do  scrambling  along  the  cliffs  one  after  the  other  ?  Give  each  mem- 
ber of  the  party  a  particular  duty  to  do — a  particular  stratum  to 
examine,  a  section  to  measure  and  draw  in  detail,  a  tract  of  country 
to  examine  and  map.  Send  out  an  exploring  party  to  find  cuttings 
or  sections,  fiekults  or  fissures ;  another  party  to  level  and  take  dips. 
With  such  an  organized  party  surveying  the  ground,  marking  every 
bed,  and  labelling  every  fossil,  no  field-day  would  be  a  dies  non,  but 
each  would  be  "  a  red-letter  day"  for  geology.  If  the  Geologists' 
Association  has  been  slothful,  let  them  buckle  on  their  armour  and 
set-to  even  this  summer.  There  is  yet  time  for  them  to  work  out 
their  proper  destiny  and  attain  their  proper  position.    T\iQ\a&\>iccifi^\^ 


332  THi  aEOioouT. 

ing  was  devoted  to  the  conBideration  of  the  best  fcinds  of  h 
lot  the  next  produce  some  Bcbeme  for  luing  them  to  some  pnrpow. 
Wo  wish  the  Society  well,  and  it  is  therefore  in  trae  &iei)dAhip  ira 
nrge  it  to  aaenme  the  proper  dignity  o£  labour  for  which  it  is  w 
admirably  suited. 


OK  TE[E  DEVONIAH  AGE  OP  THE  WORLD. 

Bi  W.  Penoellt,  F.G.S.* 

The  rocfca  composing  the  earth's  crnst  contain  a  history  and  re- 
present time — a  hietoiy  of  cbanges  nameroDS,  varied,  and  importsnt: 
changeB  in  the  diatribntion  of  land  and  water ;  in  the  thermal 
conditiona  of  the  world ;  and  in  the  character  of  the  organic  tribu 
which  have  BncceBsiyely  peopled  it.     The  time  rei^nired  for  these 
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during  which  the  limestones,  slates,  and  associated  sandstones  of 
North  and  South  Devon  were  deposited.  As  nearly  as  can  be 
determined,  contemporary  rocks  occur  in  Cornwall;  Herefordshire, 
Wales,  Scotland,  Ireland,  France,.Belgium,  Germany,  Russia,  Turkey, 
Siberia,  Tartary,  China,  Central  and  South  Africa,  Australia, 
Tasmania,  Falkland  Isles,  Brazils,  and  various  parts  of  North  America. 

The  history  of  the  period  has  been  largely  and  ably  iUusfcrated  by 
Hugh  Miller,  De  la  Beche,  Lonsdale,  Sedgwick,  Miirchison,  Austen, 
PhiUipB,  Rogers,  Bigsby,  and  many  others. 

It  appears  to  have  been  a  period  in  which  red  deposits  prevailed, 
the  colour  being  due  to  the  presence  of  the  peroxide  of  iron.  In  this 
respect  it  is  contrasted  strongly  with  the  Silurian  beds  below  and 
the  Carboniferous  limestone  above;  the  change,  however,  is  in 
neither  case  uniformally  sudden,  so  that  by  the  test  of  colour  alone 
it  is  not  easy  to  draw  a  sharp  line  of  separation  between  the 
Devonian  and  the  more  ancient  or  more  modem  system.  The  red 
colour  is  less  prevalent  in  Devonshire, — ^this  is  especially  the  case  in 
South  Devon,  where  the  deposits  are  chiefly  clay-slates,  and  lime- 
stones, commonly  grey  or  more  or  less  blue.  The  characteristic  red 
rocks  are  well  developed  in  Herefordshire  and  many  parts  of  Scotland, 
where  they  have  been  careftilly  studied  under  the  name  of  "  Old  Red 
Sandstone,"  a  term  now  generally  regarded  as  a  chronological 
synonyme  for  "  Devonian." 

Bed  colours,  however,  are  by  no  means  confined  to  the  period  now 
under  notice ;  this,  indeed,  is  implied  by  the  epithet  •'  Old  Red," 
used  for  the  purpose  of  distinguishing  the  deposits  to  which  it  is 
applied  from  others  of  the  same  colour  above,  and  therefore  more 
modem  than,  the  Carboniferous  formation ;  and  which  were  formerly 
known,  as  they  are  still  occasionally,  as  the  New  Red  Sandstone.  Here, 
again,  it  was  necessary  to  speak  of  the  Upper  and  Lotoer  New  Red, 
now  the  Triassic  and  Permian  systems. 

J^or  are  still  more  modern  deposits  destitute  of  this  hue,  as  has 
been  pointed  out  by  Sir  C.  Lyell,  when  speaking  of  the  Upper  Eocene 
formation  of  Auvergne.* 

The  thickness  of  the  Devonian  rocks  has  been  estimated  at  ten 
ihouSand  feet  in  Herefordshire ;  at  least  twelve  thousand  feet  in 
Ireland,  and  eleven  thousand  nine  hundred  and  fifty  feet  in  North 
America. 

Considerable  variety  of  opinion  has  prevailed  respecting  the  age 
of  the  rocks  of  North  and  South  Devon  and  Cornwall ;  nor  is  this 
surprising,  since  they  are  completely  isolated,  frequently  display 
ppreat  metemorphism  and  mechanical  violence,  and  have  very  few, 
if  any,  fossils  in  common  with  rocks,  now  known  to  be,  of  the  same 
age  elsewhere  in  the  British  Isles.  Thanks,  however,  to  the  labours 
of  Mr.  Lonsdale,  Professor  Sedgwick,  Sir  R.  I.  Murchison,  and 
others,  they  have  been  determined  to  be,  as  has  been  already  stated, 
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tlio  ehronolo^cal  eqnivaJents  of  the  "  Old  Red"  of  Hereforfsliire  and 
Scotlaml— iuu«h  as  they  differ  Uthologically  anil  paleeontologicaliv. 
Scotland  does  not  yield  the  shells,  corals  and  sponges  so  abnndanl  in 
Devonshire  ;  nor  are  the  ichthyolitep,  with  which  the  Scotch  rocks 
teem,  found  in  the  latter  district :  this,  however,  has  ceased  to  bf  » 
cJiroiiological  difficulty,  since  tho  author  of  "  Silaiia"  found  the  fossiU 
characteriHtic  of  each  of  the  areas  lying  together  in  the  same  Devonian 
beda  in  Russia.* 

It  is  but  right  to  Eidd  that  many  geologists  well  acquainted  with 
tbo  Devonshire  rocka  have  accepted  this  chronological  decision  in  > 
more  or  less  modified  form.  Thus,  the  late  Sir  H.  de  la  Beche 
regarded  "  The  bulk  of  the  Devonian  and  Cornish  rocks  as  at  least 
in  part  equivalent  to  the  lower  beda  of  the  Carboniferous  limestone, 
to  the  poasage-bcds  between  the  Old  Rod  Sandstone  and  Carboni- 
ferous limestone  of  Ireland,  South  Wales,  Ac.,  and  also  to  some 
portion  of  tho  higher  part  of  the  Old  Rod  Sandstones  of  Hereford* 
shiro  and  adjacent  districts."t  The  late  Rev.  David  Williams 
considered  the  Devonian  system  as  occupying  "an  enormons  interval 
between  the  Old    Red  Sandstone  and  the  Monntain-limeEtone.''^ 

The  late  Mr.  D.  Sbarpc,  Professor  Jukes,  and  Mr.  Ansten,  have 
advocated  the  view  that  the  rocks  of  Barnstaple  in  North  Devon, 
and  South  Pctherwin  in  CornwaU,  belong  to  the  Carboniferooa 
iii>dity  tl\is,   and   clas 


PBNOBLIT— OK  THE   DETOHTAM  AOB   C 


|(Cethilania    

a  i  Honocotyledonos 

S  (DiootyledoDQB.... 

fAmorphoiok   ..,, 

j  luloaoria 


.  I  Tunicatk 

a     Brachiopoda   

^  i  lamellibrsnoliiaita  . . 

I  Pteropotla   

Outeropoda    

.  i^Cophalopoda  

4  /-Pisoes  

5  jBoptili*   

ilir  ■-■ 


It  appears,  ttien,  that  all  De^oniaa  fosxila  are  refeirible  to  exieting 
dattes;  hence  the  organisms  which  long  since  passed  into  extinction, 
and  those  which  now  exist,  are  parts  of  one  whole ;  and,  so  far  as 
these  fossils  testify,  there  are  no  eitinct  classes.  Of  the  twenty- 
Beven  classes  into  which  the  present  faana  and  flora  of  the  world 
are  divided,  fifteen  are  represented  and  twelve  nnrepreHented  by  the 
Devonian  series ;  *  the  latter  are  divisible  into  three  groups,  namely. 
Minute  groaps,  as  infnaoria  and  foraminifcra;  Perishable,  as  eotozoa, 
acalephe,  and  others;  and  Complex,  as  reptiliti,  aves,  and  mammalia. 
It  would  be  prematore  to  assort  that  the  Srsl  did  not  then  exist.  II 
is  a  question  for  the  microscopist ;  and  it  may  be  donbted  whether 
Ms  ftttontion  has  been  so  far  given  to  it  as  to  wsjrant  any  definitive 
opinion  on  it.  Perishable  forms  can  scarcely  be  hoped  for  in  a  fossil 
stato,  bat  it  is  not  easy  to  dispose  of  the  negative  evidence  respecting 
the  Complex — the  higher — organisms.  True,  that  all  the  Devonian 
beds  with  which  we  can  be  said  to  be  well  acquainted  are  of  marine 
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origin ;  that  they  have  not  been  thoroughly^  explored ;  and  also  tint 
the  occurrence  of  terrestrial  organisms  in  marine-deposits  mmt  be 
the  exception,  and  by  no  means  the  rule ;  still,  it  ia  not  easy  to 
explain  away  the  facts  that  nothing  analogons  to  the  oceanic  Aun- 
rualia  of  the  eiisting  iaTina,  or  the  marine  reptiles  of  tie  meHuoic 
e]ioch,  occur  in  these  old  rocks ;  tliat  even  fish  are  not  met  with 
Ix'low  the  veiy  uppermost  beds  of  thoSilorian  system; — the  "paseace- 
Ijedu"  between  it  and  tbe  Devonian  series — that  below  the  middle 
Silnrian  rocks  arc  poor  in  fossils,  both  specially  and  individnally,  in 
proportion  as  tliey  are  ancient ; — fossil-poverty  being  in  fact  a  function 
of  antiquity^that  the  Longmynd  rocks,  in  no  respect  ill-adapted  for 
the  preservation  of  organic  remains,  have,  in  all  their  vast  tbicknen, 
yielded  no  more  than  some  nine  or  ten  species;  that  whilst  the 
presence  of  phosphates  may  bo  fairly  expected  in  strata  in  which 
organisms  were  once  entombed.  Professor  Daubeny  failed  to  detect 
the  presence  of  any  such  salts  in  the  Welsh  slates ;  nnless  we  suppose 
that  the  most  ancient  fosailiferous  rocks  with  which  we  are  acquainted 
were  coeval  in  their  origin  with  the  earliest  introduction  of  life  on 
tlie  globo ;  that  life  was  at  first,  and  for  a  veiy  lengthened  period, 
represented  in  the  world  by  invertebrate  animals  and  compamtiTelj 
Immhlc  plants  exclusively;  and  that  there  has  been,  on  the  whole,  s 
'"  ijrogression"  from  simple  to  complei  forma  aa  we  pass  &am  ancient 
I o wards  modern  times. 
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Amorphozoa  and  others ;  others  rich  then  are  poor  now,  as  Brachio- 
poda  and  Cephalopoda :  whilst  Gasteropoda,  Lamellibranchiata,  &c., 
abounding  in  species  in  existing  seas,  were  formerly  by  no  means 
thus  characterized.*  In  order  to  show  this  numerical  relation  of 
the  Devonian  and  existing  species,  the  fifth  column  of  figures,  headed 
Dev.  8pe,j  Liv.  Spe.y  in  the  table,  has  been  calculated  thus : — ^the 
niunber  of  species  in  each  class  in  the  existing  fauna,  has,  for  the 
present  purpose,  been  regarded  as  normal  and  put  =  1,000,  and 
the  number  in  each  of  the  Devonian  classes  equated  to  this ;  so  that 
when  compared  with  the  specific  development  of  the  classes  of  the 
present  day  those  of  the  Devonian  age  of  the  world  stand,  in  ascending 
order,  thus :  —  Cirripedia,  Annelida,  Pisces,  Gasteropoda,  Amor- 
phozoa^  Lamellibranchiata,  Crustacea,  Bryozoa,  Echinodermata, 
Zoophyta,  Pteropoda,  Cephalopoda,  and  Brachiopoda.  It  will  be 
seen  also  that  the  number  of  species  in  the  two  last  exceeds,  and  in 
a  high  ratio,  those  of  the  same  classes  in  existing  seas ;  whilst  those 
of  Gasteropoda  and  Lamellibranchiata  are  more  than  correspondingly 
abnormally  small.  Here  we  have  an  example  of  a  high  class — 
Cephalapoda — preceding  a  lower  one — Gasteropoda. 

Though  when  the  general  fossil  census  was  last  taken,  the  Devonian 
rocks  throughout  the  world  yielded  so  many  as  one  thousand  four 
hundred  and  sixty-eight  species  ;t  yet  if  this  number  is  considered  in 
relation  to  the  great  thickness  of  the  deposits  of  the  period,  the 
Devonian  strata  are  poorer  in  species  than  either  the  Carboniferous 
or  Upper  and  Middle  Silurian ;  for  example,  for  every  one  thous^d 
feet  in  thickness  the  British  Middle  Silurian  beds  contain  seventy-nine 
species ;  Upper  Silurian  ninety-six ;  Devonian  forty-four ;  and  Car- 
boniferous one  hundred  and  twenty.  As  a  rule,  deposits  charged 
with  peroxide  of  iron  are  poor  in  fossils ;  the  red  limestone  of 
Petit  Tor  near  Torquay,  however,  is  an  exception  to  this,  as  it  is 
frequently  crowded  with  Orthoceratites  and  other  Cephalopods. 
It  is  usual  to  divide  the  Devonian  system  into  Lower,  ^Middle,  and 
Upper  groups,  and  this  triple  division  has  been  applied  to  Devon 
and  Cornwall,  especially  by  Professor  Sedgwick,  who  recognizes  the 
first,  or  lowest,  in  the  slates  and  limestones  extending  from  Plymouth 
to  Torquay,  in  the  limestones  of  Ilfracombe  and  Linton,  the  red 
sandstones  of  the  north  coast,  and  in  the  slates  of  Looe,  Polperro, 
and  Fowey,  in  Cornwall.    This  he  designates  the  "  Plymouth  group." 

The  middle  division  consists  of  the  slates  extending  from  Dart- 
mouth to  the  metamorphic  schists  of  the  Start  and  Bolt  and  the 
slates  and  purple  and  greenish  sand-rock,  stretching  in  North  Devon 
from  Morte  Bay,  east  and  west  across  the  country :  this  is  termed 
the  "  Dartmouth  group,"  and  is  probably  without  fossils. 

The  upper  includes  the  rocks  ranging  from  Baggy  point  by 
Barnstaple,  and  the  limestone  beds  and  fossiliferous  slates  of  South 
Petherwin  in  Cornwall :    this  is  known  as  the    '*  Barnstaple  or 

•  Ibid.,  Ist  and  2nd  column  of  fig^nres. 
t  See  "  Total"  Table  2nd  column  of  ^gvisea. 
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Pethorwin  gronp,"  and  ta  not  supposed  to  h&To  any  eqninlent  in 
Sonth  Devon.*  Accepting  this  clironology,  &t  least  for  the  {ffcwnt, 
there  are,  when  considered  geographically  as  well  as  chnmoloKicaBj, 
what  may  be  termed  five  fonailiferous  Devonian  areas  in  t£o  two 
counties,  namely,  one  of  the  "  Plymonth''  age,  in  each  of  the  diatiicta, 
South  Devon,  North  Devon,  and  ComwaU  ;  and  one  of  the  "  Banr 
Rtaple"  age,  in  each  of  the  two  last;  these,  as  a  matter  of  convenience, 
may  be  termed  Lower  Sonth  Devon,  Lower  North  Devon,  Lower 
Cornwall,  Upper  North  Devon,  and  Upper  ComwaU, 

Three  hundred  and  forty-seven  species  of  fossils,  belonging  to 
ninety-seven  genera:  forty  .nine  families  and  nine  claases  of  animahi, 
all  invertebrate,  are  recoided  as  having  been  foond  in  the  five  areas 
taken  together.  Of  these,  two  handrcd  and  ninety-six  speciea  are 
peculiar  to  one  or  other  of  the  ueas;  and  the  remaining  Stty-oDe 
common  to  two  or  more  of  them.  Not  b  single  speciea  is  common 
to  all  the  areas ;  and  only  one,  a  coral,  to  four  of  them.  The  nmn- 
bera  found  in  each,  local  and  peculiar,  are  as  below  : — 

L.8.D.      L.K.D.      L.C.      UJI.D.       U.C. 


No  more  than  eight  species  have  been  found  common  to  Loo 

South   Devon   imd   Lowyr  Cornwall,  closely  connect*^  as   thpy  ( 
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was  first  announced  bj  Mr.  Lonsdale  a«qiiarter  of  a  centniy  ago. 
The  evidence,  therefore,  of  the  fossils  on  the  chronology  of  the  rocks 
in  which  they  were  inhumed  is,  first,  that  they  are  of  an  age  inter- 
mediate to  1^  Silurian  and  Carboniferous, — ^that  is,  they  are  the 
equivalents  of  the  Old  Bed  Sandstone,  second,  that  they  are 
organically  connected  with  both  these  periods ;  and  third,  that  the 
connection  is  closer  with  the  last  than  with  the  first.  It  seems 
probable,  therefore,  that  whilst  there  is  an  ample  development  of 
Middle  and  Upper  Devonian  beds  in  the  two  counties,  the  lower 
group  is  less  fully  represented,  and  that  the  lowest  beds  of  the  district 
do  not  constitute  the  basement  of  the  system. 

Assuming  that  the  South  Devon  beds  are  more  ancient  than  those 
of  Petherwin  or  Barnstaple — and  probably  no  geologist  entertains  a 
doubt  on  this  point — ^it  follows  that  all  the  fossils  common  to  the 
first,  and  either  or  both  of  the  others,  must  be  regarded  as  contribu- 
tions from  it  to  them :  now  this  number  is  both  absolutely  and  relatively 
greater  in  Petherwin  than  in  Barnstaple.  Again,  of  the  two,  the 
latter  area  has  contributed  the  greatest  number  of  species  to  the 
Carboniferous  fauna.  Hence,  tried  by  either  of  the  above  as  tests  of 
relative  age,  Petherwin  and  Barnstaple  are  not  strictly  contemporary, 
but  the  former  is  more  ancient  than  the  latter  ;  which  is  in  unison 
with  the  opinion  of  Sir  R.  Murchison  and  Mr.  Salter,  based  on  other 
and,  perhaps,  more  reliable  data.*  Indeed,  Barnstaple  has  a  smaller 
number  of  forms  in  common  with  South  Devon  than  with  the  Car- 
boniferous beds ;  hence  it  may  be  considered  as  rather  belonging  to 
the  latter  than  to  the  Devonian  series;  or,  possibly  may  have 
to  be  regarded  as  "  Passage  beds"  between  them. 

The  Devonian  fossils  of  Devon  and  Cornwall  belong  to  ninety- 
seven  genera,  as  has  been  already  stated.  Of  these,  twenty-four  are 
(in  Britain)  peculiar  to  the  Devonian  era ;  fourteen  common  to  the 
Silurian  and  Devonian ;  forty-one  to  the  Silurian,  Devonian,  and 
Carboniferous ;  and  eighteen  to  the  two  last  only.  Hence  thirty- 
eight  genera  die  out,  and  forty-two  commence  existence  in  the 
Devonian  age  of  the  world.  Several  of  the  genera  of  the  two  last 
divisions  pass  upwards  into  Neozoic,  and  even  recent  times.  Twenty- 
seven  genera  are  recorded  in  British  Silurian  and  Carboniferous  lists 
which  do  not  appear  to  have  been  represented  in  the  Devonian  fauna; 
an  indication,  perhaps,  of  the  "  imperfection  of  the  geological  record." 
Few  of  the  genera,  not  restricted  to  it,  have  their  maximum  specific 
development  in  the  Devonian  era,  and  the  period  is  remarkable  for 
the  specific  poverty  of  its  genera ;  it  falls  below  both  the  Silurian 
and  Carboniferous  period,  and  especially  the  latter,  in  both  these 
respects.  Oenerically,  as  well  as  specifically,  the  Devonian  fossils  of 
Devon  and  Cornwall  have  rather  Carboniferous  than  Silurian 
affinities. 

According  to  the  catalogues  Devon  and  Cornwall  have  yielded 
nine  species  of  sponges,  belonging  to  four  genera ;  there  is  reason  to 

•  Silnria,  3rd  Edition,  page  300. 
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believe  that  a  greater  nnmbcr  really  exists.  No  fossils  belonging  to 
this  class  appetir  to  have  been  foand  at  Petherwin  or  Bwnstaple ; 
nnr  arc  any  of  the  speciea  known  to  belong  to  the  Silnrian  or  CHhoni- 
fcrous  Rcries.  Polished  sections  frequently  show  Uiese  orgajunnt 
Burrounding  foreign  bodies,  in  most  cases  corals. 

In  18tJ,  Mr.  Peach  brought  certain  fossils,  which  Mr.  Coach  had 
then  recently  discovered  in  slate-rocks  near  Polperro  in  Cornwall, 
before  the  Geological  section  of  the  British  Association,  daring  ita 
meeting  at  Cork.  They  were  prononnced  to  be  ichthyolitea ;  and 
this,  perhaps,  the  more  readily  from  the  fact  that  wh^st  the  con- 
temporary rocks  of  Scotland  had  yielded  fossil-fish  in  great  nnmhen. 
No  more  than,  if  so  much  as,  the  faintest  trace  of  organisms  of  this 
class  had  been  found  in  Devonshire  and  Cornwall;  and  this  without 
the  appearance  of  any  reason  for  snch  absence. 

Mr.  Peach  traced  these  fossils  &om  near  Fowey  harbonr  to  Talland 
sands,  aboat  two  miles  west  of  Looe.  Snbseqneutly  they  have  been 
found,  at  by  no  means  wide  intervals;  along  the  entire  coast  of  Com- 
wall  from  Talland  sands  to  Rame  Head,  near  Plymouth  sound.  They 
have  also  been  met  with,  but  in  small  qnantities,  at  Cliff  on  the  left 
bank  of  the  river  Fowey,  at  Bedmthen  on  the  north  coast  of  Corn- 
wall,   and  at   Mndstone    Bay,    near    Brizbam,    in    South   Devon. 

Specimens  were  sent  to  the  lat«  Mr.  Hugh  Miller,  who,  at  first 
incliuctl  to  confirm   their   iclilli\ic  (.'biiiiis, — ntaiini',  indt'cil,  i.f  oue 
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l>emg  confined  to  the  Silurian  rocks ;  but  is,  perhaps,  a  complex 
aponge."*  The  fossil  is,  accordingly,  catalogued  at  present  under 
tne  name  of  Sphcerospangia  tesselatua.  It  occurs  in  the  limestone 
beds  at  Lommaton,  near  Torquay,  and  at  Woolborough  Quarry,  near 
Newton ;  one  fine  specimen  recently  found  at  the  latter  locality,  shows 
that  it  is  cap-shaped,  the  calyx,  which  unfortunately  is  somewhat 
broken,  is  eUiptical, — having,  at  the  top,  its  greatest  diameter,  about 
two  and  three-fourtlis  inches,  the  least  two  inches,  and  narrowing 
almost  to  a  point  at  the  bottom.  The  depth  of  the  cup  is  about  one 
and  a  quarter  inch.  The  walls  are  about  one-twentieth  of  an  inch 
thick ;  the  inner  surface  is  divided  into  a  net- work  of  quadrilateral 
meshes,  by  the  interlacing  of,  what  may  be  termed,  vertical  and 
horizontal  ribs.  The  former  are,  with  slight  variations,  about  three- 
twentieths  of  an  inch  apart,  and  are  of  two  kinds, — ^primary,  extending 
from  the  bottom  to  the  top  of  the  cup ;  and  secondary,  springing 
from  various  heights  in  the  side  or  wall.  The  primary  cycle  consists 
of  sixteen ;  the  secondaries  occur  in  pairs  one  on  each  side  of  a 
primary,  of  which  they  seem  to  be  two  branches  issuing  from  the 
same  node;  these,  in  like  manner,  occasionally  give  off  similar 
branches.  The  horizontal  ribs  are  less  prominent,  somewhat  thinner 
and  closer  than  the  verticals ;  they  are  about  one  tenth  of  an  inch  asunder. 
Not  nnfrequentlysome  irregularity  is  observable  in  their  arrange- 
ment, being  occasionally  more  or  less  out  of  horizontal,  and  not 
always  at  quite  the  same  level  on  the  opposite  sides  of  the  same 
vertical ;  so  that  as  often  as  otherwise,  they  are  not  in  one  and  the 
same  straight  line.  In  fact  they  sometimes  remind  one  of  the 
**  bridging-pieces"  which  builders  insert  transversely  between  the 
flooring  joists  in  houses  for  the  purpose  of  secuiing  stability.  The 
surfaces  of  both  sets  of  ribs,  as  well  as  the  interstices,  are  covered 
with  granules.  Imagine  the  cup  to  be  a  gigantic  calyx  of  some 
species  of  coral  belonging  to  the  sub-order  Zoantharia  tahulata,  as, 
for  example,  Heliolites  porosa ;  then  do  the  vertical  ribs  represent  the 
rudimentary  septa,  and  the  horizontal  ones  the  tabular,  which  must 
be  considered  as  rudimentary  also.]; 

The  beautiful  specimen  of  this  fossil  figured  in  the  Transactions  of 
the  Geol.  Soc.,  vol.  iii.,  part  1st,  plate  xx.,  fig.  1 ;  and  also  in  Professor 
Phillips'  "  Palaeozoic  Fossils,"  plate  lix.,  is  lodged  in  the  Jermyn 
Street  Museum. 

The  genus  Stromatopara,  formerly  regarded  as  belonging  to  the 
corals,  but  now  removed  to  the  sponges,  contain  five  Devonian 
n>ecies,  all  of  which  appear  to  be  confined  to  British  localities,  with 
the  exception  of  8.  concentrica,  which  occurs  also  in  the  Eifel.  It  is 
extremely  abundant  in  the  South  Devon  limestones,  and  not  unfre- 
qnently  attains  a  very  great  size. 

*  FalsBozoio  Fossils,  p.  135. 
t  Sauria,  3rd  Ed.,  p.  298. 
X  This  18  merely  meant  as  illastrative,  and  not  as  a  suggestion  that  the 
^ouSi  isacoraL 
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In  the  Devonian  dopostts  throughoat  the  world  aboat  one  hnndnd 
and  fifty  species  of  foHSil  oorala  have  been  fbnnd,  forty-nine  of  which 
occur  in  Devon  and  Cornwall.  Twenty-three  of  these  are  fonnd  is 
continental  Eorope,  and  six  in  America ;  five  of  the  aii  are  indnded 
in  the  European  twenty-three,  and  one  of  the  five  has  been  met  wilh 
in  Australia.  The  British  Devonian  corals  belong  to  twenty  genera, 
six  families,  and  the  three  sub-orders,  ZoatUIiaria  tabtdata,,  Z.prrfanil-i. 
and  Z.  ruf/i/na. 

The  genus  FavosUeg,  belonging  to  Z.  labulaiu,  contains  five  sjNxie^ 
all  of  which  have  a  wide  geographical  range.  F.  Gold/usBU  beqaentlt 
attains  a  very  large  size  ;  masses  upwards  of  two  feet  in  diamelcr  are 
sometimes  met  with.  It  is  also  remarkable  for  its  great  distribution 
ill  H]iacG,  occuring  in  Devonshire,  at  Nehon  and  Yiso  in  France,  nt 
at  Millar  in  Spain,  in  the  Oural,  in  the  states  of  Ohio  and  Kenracky 
in  America,  and  in  New  South  Wales ;  yet  it  was  confined  to  the 
Dcvo-iian  era.  It  was  formerly  confounded  with  F.  Gothlaiuikn,  s 
Silurian  species.  F.  ccrriconiU  is  remarkable  for  it«  great  nbundanra 
ill  certain  localities :  at  Eiist  Ogwell,  near  Newton,  a  very  consider- 
nlilt'  mass  of  limestone  seems  to  be  entire^  composed  of  it,  to  the 
nlmusi^  total  exclusion  of  other  fossils.  F.  jStroia  occurs  also  in 
liower  Silurian  rocks  in  South  Wales,  and  in  Upper  Silurian  in 
Shropshire.  • 

i  the  only 


TFMEKUCHPHAL.US    UEVIS .    (perfect) 

K^rnnut  As?,.  Fju^-If  Nc'vlim.  Sii^heTJ,.  S.  Drvrrx 


TAIL  &  HEAD  WITH  EYES  OF  BRONTEUS  FLABELUfER. 
tifjir  NttvlarvAhboZ,  S-  De/von.. 
01.  .an.  i^S  JJ6jjBM,fGS 


f'KN'iKM.v  — nx    riiK   i>;:vnxiAX  A<ii:   c\\    Tin.   U"i;ii'.  ;!j:; 

iVDnned  part  of  both  the  Silurian  and  Devonian  faunas,  was  confined 
to  a  very  limited  district  in  each  period. 

Bldstoidea  and  Grhwidea  are  the  only  orders  of  Echinodermata 
fi^nnd  in  Devon  and  Cornwall ;  the  first  is  represented  by  a  single 
Bpecies,  Pentremites  ovalis,  and  this  is  only  met  with  in  the  Barn- 
staple area ;  it  occurs  also  in  the  Carboniferous  period,  as  do  all  the 
other  species  of  the  genus. 

Fourteen  species  of  Grinoidea  belonging  to  five  genera  and  two 
families  have  been  found  in  Devon  and  Cornwall ;  two  of  these  occur 
&lao  in  continental  Europe  in  rocks  of  the  same  age,  and  five  in  car- 
lx>niferous  beds ;  but  not  one  seems  to  have  been  derived  from  the 
Silurian  series.  Parts  of  the  stems  are  extremely  numerous  occa- 
sionally,  both  in  the  slates  an^  limestones ;  bodies  are  very  much 
less  frequently  found,  and  arms  seldom  if  ever.  Good  examples  of 
the  body  of  Hexacrinus  interscapular  is,  but  without  stem  or  arms, 
liave  b^n  found  in  the  Woolborough  quarry  near  Newton. 

Elxcepting  Cypridina  serratO'StricUa,  found  at  South  Petherwin,  all 
the  Crustacea  of  the  two  counties  are  Trilobites.     No  traces  of  Ptery- 
gotns,  Burypterus,  or  Estheria — found  in  other  British  Devonian 
localities — ^have  been  met  with.     The  trilobites  belong  to  ten  species, 
seven  genera,  and  six  families ;  hence  the  genera  and^families  are  very 
limited  in  specific  development.     With  the  single  exception  of  PhcL" 
tops  grantUaUu,  found  at  Petherwin,  they  all  occur  in  South  Devon, 
tad  are  all  confined  to  the  Devonian  era  excepting  Phillipsia  Brog- 
nartiiy  which  is  also  met  with  in  carboniferous  beds  in  many  and 
widely-separated  European  localities ;  this  was  eminently  a  carboni- 
ferous genus  having  no  Silurian  representative,  but  in  all  other  cases 
the  gfeneric  affinity  was  with  the  Silurian  age.     Indeed,  the  trilobitic 
form  of  life  had  passed  its  culminating  point  before  the  commence- 
ment of  the  Devonian  age  of  the  world — the  evening  of  the  group 
had  already  begun :  no  fewer  than  a  hundred  and  seventeen  species 
had  previously  become  extinct  in  Britain  alone ;  of  these,  ninety- 
eight  belonged  to  twenty-one  genera  and  seven  families,  which  had 
also  entirely  disappeared  from  the  earth. 

Thacops  latifrons  occurs  in  the  calcareous  slates  at  Eoseland  Yale, 
near  Liskeard,  in  Cornwall,  where  it  seems  to  have  attained  consider- 
able dimensions :  in  many  cases  the  eyes,  though  somewhat  flattened, 
are  otherwise  well  preserved,  not  a  facet  being  scratched.  It  has 
also  been  found  at  Croyde  and  Barnstaple  in  North  Devon,  and  in 
cli^-slate  at  Black  Hall,  near  Totnes. 

The  tail  of  Bronteus  JlabelUfer  is  by  no  means  rare  in  the  limestone 
of  Woolborough,  near  Newton,  and  Lummaton,  near  Torquay ;  no 
part  of  the  thorax  seems  to  have  been  met  with,  but  one  example  of 
a  tolerably  distinct  head  with  eyes  was  found  at  the  former  locality. 
Trimerocephalus  Icevis,  the  only  British  species  belonging  to  the 
genus,  occurs  under  somewhat  remarkable  circumstances.  So  far  as 
is  at  present  known,  it  has  been  found  only  in  one  locahty,  namely, 
on  the  flanks  of  a  hill  called  Knowles,  near  Newton,  and  ivo  otVi^t 
fossQ  of  any  kind  has  been  Been  there.     On  this  point  out  \a!LO^\^^^ 
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is  expressed  hy  saying  there  is  but  one  locality  for  the  fossil,  and  but 
(ino  I'ossil  for  tliu  locality.  Mdiiy  Imndreda  of  specimens  have  b«n  \ 
iiniiiil.  Kiid  but  two  inKtances  lire  known  to  hare  occnrrcd  in  wliich 
tlie  liL-ad  vnut  attaclied  to  the  thorax.  On  splitting  n  stone,  and 
tlii'rc1>y  diKulosin^r  one  of  tlicse  trilobites,  except  in.  the  tn-ocaee* 
jusi  nninrd,  tlie  head  is  imtvi-siUe;  orwliat  is  mnch  more  freqncmlT 
till"  ifisi.-,  one  half  the  stoiio  is  fouud  to  contain  the  thorax  niid  tail 
uniicd,  and  the  iiiijirvitiiim  of  the  head,  whilst  in  the  other  half  an 
f'liiind  the  head  and  the  iiiiprcMlon  of  the  body,  and  always  in  snch  » 
wiiv  u^  to  show  that  the  head  had  been  severed  from  the  body, 
I'CTiiovcd  u  short  distance  froiu  it,  as  if  drawn  or  pushed  forward. 
mid  iuvei-ted.  In  the  cases  where  tlio  head  has  not  been  visible,  it 
bus  ffeiierally  hftp]>i;nod  that  it  has  ^eii  concealed  by  a  mere  film  of 
tlu-  indHildin^r  matrix,  and  can  be  found  with  a  little  care.  Wlien 
so  fontid  it  tells  the  same  story.  There  are  never  any  indications  of 
cvi'w  ;  not  unfreqiiuntly  the  tail  appears  somewhat  truncated,  as  if  its 
temiinnl  margin  were  slightly  folded  or  tucked  under.  It  is  clear 
fbaf  an  inversion  of  the  head  might  have  been  effected  by  a  semi- 
r.italion  either  at  righi,  angles  to  the  niisof  the  bodyor  in  the  direc- 
tion  of  that  axis  ;  but  as  the  iiuh-rior  margin  of  the  head  is  alwnvs 
tbund  iieni'erit  the  thoi'ax,  it  is  clear  that  the  motion  must  have  been 
the  latter  kind.     The  rock  in  which  the  fossils  occur  has  been 
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little  distance  forward  from  the  body.  By  snch  a  process,  the  head 
would  be  inverted,  and  in  such  a  way  that  the  severed  part^  would 
take  the  relative  positions  which  have  been  doHcribed. 

All  the  British  Devonian  Cephalopoda  are  TetraJ)ranckiate,  and 
every  family  of  the  order  occurs  amongst  them.  Nauiilidce  is  repre- 
sented by  two  genera,  Glymenia  and  NautilvA,  The  former  contained 
eleven  species,  all  confined,  in  Devon  and  Cornwall,  to  Petherwin. 
The  genus  appears  to  have  been  restricted  to  Devonian  times. 
OrihocercxtidcB  iX^o  had  two  genera,  OHhoc^ras  and  Cyrtocera^t.  The 
first  contained  twelve  species,  ot  which  one  is  recorded  as  occurring 
in  continental  Europe,  and  three  in  carboniferous  rocks.  It  does 
not  appear  that  any  have  been  found  in  Lower  Cornwall  or  Lower 
North  Devon.  They  differ  much  in  the  inclination  of  the  sides,  the 
septal  distances,  the  situation- and  character  of  the  siphunculus,  and 
the  inclination  of  the  septa  to  the  sidies  of  the  shell,  though  it  is 
possible  that  the  obliquity  of  the  septa  may  have  been  caused  by  dis- 
tortion, it  is  scarcely  jprobahle,  seeing  that  in  different  specimens 
from  different  localities  the  amount  or  degree  of  obliquity  appears 
to  be  constant.  In  one  species  the  siphunculus  is  remarkable  as 
forming  a  discontinuous  line  in  passing  from  chamber  to  chamber. 
This  genus  was  richer  in  species,  and  many  attained  a  larger  size  in 
the  Silurian  and  Carboniferous  than  in  the  age  under  consideration. 
Cyrtoceras  had  thirteen  British  Devonian  species,  all  of  which,  ex- 
cepting only  C.  rusticuyn,  probably  a  synonym  for  OrtJwceras  arcuatum, 
are  in  Britain  confined  to  South  Devon.  Species  belonging  to  this 
genus  occur  before  and  after,  but  it  attained  its  maximum  specific 
aevelopment  in,  the  Devonian  age.  The  family  AmmoniHdcB  was 
represented  by  the  single  genus  Goniatites,  the  first  bom  of  the  family, 
and  which  dates  its  advent  in  this  period,  when,  in  the  British  isles, 
it  numbered  ten  species,  all  of  which  are  met  with  in  Devon  and 
Cornwall :  one  of  them  occurs  in  continental  Europe,  and  three 
passed  upwards  into  Carboniferous  times,  when  the  genus  attained 
its  maximum  development;  it  outlived  the  PaJaeozoic  epoch,  and 
finally  disappeared  in  the  Triassic  period. 

Want  of  time  has  rendered  it  necessary  to  pass  over  the  other 
classes  of  moUusca,  as  well  as  the  entire  flora  of  the  period ;  and 
from  the  same  cause  attention  has  been  mainly  given  to  the  Devo- 
nian beds  of  the  South  of  Britain. 

Though,  with  the  exception  of  a  scale  of  HolcptycMvs,  found, 
according  to  Professor  Phillips,  at  Meadfoot,  near  Torquay,  and  ano- 
ther at  Baggy  point,  in  North  Devon,  ichthyolites  are  not  recorded 
as  occurring  in  the  Devonian  rocks  of  Devon  and  Cornwall,  it  is 
nevertheless  certain  that  fish  did  exist  within  the  area  during  the 
period  under  consideration ;  as  a  fossil  found  a  few  years  since  in 
the  8teganodi<dyum  beds  near  Looe,  in  Cornwall,  has  been  pronounced 
by  Sir  Philip  Egerton  and  other  eminent  palaeontologists  to  be  an 
ichthyodoruiite,  or  defence-spine  of  a  fish  ;  and  it  is  probable  that 
other,  though  less  w^ell  marked,  specimens  have  been  met  with  in 
the  same  district. 

YOL.  IV.  ^^ 
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The  age  of  the  world,  t>hen,  which  we  havfrbeen  conBidering,  was 
comparatively  a  very  early  one  ;  prior  to  the  growth  of  tliat  flor*  ot 
DO  paralleled  In  xnriance  which  has  been  transmnt^d  into  coal,  and  the 
deposition  of  the  iron-stone  so  frequently,  and  in  snch  abnndam*. 
found  interstratified  with  the  coal-beda ;  a  pcnod  earlier  than  that 
in  which  were  elaborated  and  localized  so  very  mnch  of  the  roatenals 
containing  that  force,  and  strength,  and  durability  which  give  a  fonn 
and  character  to  the  civilization  of  onr  own  times ; — anterior  to  tliose 
pages,  at  once  historica!  and  predictive,  in  which  w(w  pre-written  bo 
much  of  the  history  of  countries  and  nations  then  very  remotely  dis- 
tant in  the  fatnre,  and  seen  only  by  the  eye  of  Prescience. 

Yet  It  was  by  no  means  the  infancy  of  the  world  ;  it  had  been  pre- 
ceded by  times  of  vast  duration,  represented  by  miles,  in  thicknefs, 
of  sedimentary  rocks ;  all  necessarily  presupposing  denndation,  nnd, 
therefore,  an  equal  amount  of  still  more  ancient  rocks  ;  earlier  timca 
80  great  that  in  the  area  of  modem  Britain  alone  veiy  nearly  one 
thonsand  oivanic  species — a  thousand  distinct  fonos  of  life — bud 
performed  their  p^ts  and  passed  into  otter  extinction ;  not  only 
species,  but  genera,  families,  and  even  orders  had  entirely  passed 
away  ;  the  world  had  already  become  old  to,  and  for,  them  ;  the  er- 
ternal  conditions  to  which  they  were  adapted  had  disappeared,  and 
had  compelled  their  vrithdrawal  also — gradoally,  slowly,  and  succes- 
sively ;  whilst  their  vacated  niches  were,  one  after  another,  occupied 
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there  was  any  tmiversal  syncbronous  catastrophe  or  oatacljsm  such 
as  to  depopnlate  the  entire  world. 

From  some  cause,  at  present  unknown,  and  perhaps  even  nngnessed, 
it  was  not  an  actively  vital  period ;  in  fs^t,  it  fell  below  what  may 
be  called  the  normal  degree  of  organic  productiveness.  Compared 
with  those  above  and  those  below,  its  strata  are  poor  in  fossils  in 
proportion  to  their  thickness,  and  the  genera  are  similarly  sterile  in 
species. 

Possibly  the  climate  was  somewhat  warmer  than  now,  though  the 
evidence  of  this  is  very  treacherous.  Exogenous  trees  existed  then, 
and  by  their  rings  of  woody  matter,  implying  activity  and  stimulus, 
and  the  separabiHty  of  those  rings,  indicating  rest  and  the  suspension 
of  the  force  which  causes  growth,  suggest  the  idea  of  chajf^es  of 
temperature  characterized  by  periodicity — in  fine,  a  change  of  sea- 
sons ;  the  earth  travelling  round  the  sun  under  the  influence  of  his 
attraction,  and  having  then  as  well  as  now  her  axis  inclined  to  the 
plane  of  her  orbit* 

The  beautiful  patterns  of  the  coral  genera,  HelioUteSf  Acermdaria, 
Smithia,  'Spongophyllum,  and  others  ;  and  the  exquisite  forms  of  the 
Cmioidea,  are  so  many  revelations  of  the  existence  of  beauty  in  those 
eBJrly  pre-hmnan  times.     So  far  as  man  is  concerned — 

"  Full  many  a  flower  is  bom  to  blush  unseen. 
And  waste  its  sweetness  on  the  desert  air."t 

And  then,  too,  animals  were  furnished  with  weapons  and  other 
means  of  defence ,  implying  the  co -existence  of  organs  of  offence. 
Violence,  Fear,  Terror,  and  Pain  occupied  the  earth ;  the  threads  of 
Death  were  from  the  first  inwoven  in  the  web  of  Life,  and  the  com- 
mission "to  ki]l and  eat"  is  as  old  as  the  organic  creation. 
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Sir, — I  hasten  to  communicate  a  new  and  most  interesting  fact 
regarding  the  oldest  rocks ;  and  I  do  so  for  the  sake  of  securing  the 
credit  of  its  discovery  to  the  excellent  Keeper  of  the  paleontological 
collection  of  the  Royal  Bohemian  Museum,  Prague — Dr.  Antonio 
Fritsch,  who  well  known  on  the  continent  as  an  authority  on  birds, 
is  also  an  ardent  paleontologist.  Three  summers  back,  he 
went  over  with  me  the  old  Silurian  ground  of  Shropshire  and  the 
Malvems,  and  he  convinced  me  that  he  knew  his  own  rich  district  well, 
by  the  fi^uent  comparisons  he  made  between  the  different  parts  oiF 

•  Dr.  Dawson,  Quart.  Jour.  Greol.  Soo.,  vol.  xv.,  p.  486. 
t  Testimony  of  the  Rooks,  p.  241,  &o. 
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it  and  oar  British  atrata.  Except  M.  Barruide,  indeed,  Qie  prince  of 
paloontologiBtB,  no  one  baa  entered  more  heartily  into  Bohemian 
geology,  especially  of  it«  older  rocks,  than  n^  friend.  We  vieitedtll 
the  principal  eilurian  localities  together,  Dr.  Fritech  commenting  uhe 
went,  till  we  came  to  the  voncrablo  "  Stiper  Stones"  and  the  overlving 
Tremailoc  rocks  of  Shelve  in  Shropshire.  Even  these  last,  though 
they  have  not  yet  distin^ished  them  by  a  separate  name  in  Bohenua, 
he  recognised  as  identical  with  the  lowest  bands  of  their  second 
fauna  J*.  and  in  the  main  I  believe  he  is  quite  right. 

The  Lingula  flags  we  were  unable  to  visit,  but  Church  Stretlon 
was  within  reach  ;  and  when,  ou  the  very  last  half-day  we  had  to 
spare,  jre  walked  up  the  Carding  Mill  brook  and  found  the  Annelida 
in  place,  he  coold  scarcely  believe  his  eyes. 

There  they  were,  however,— the  certain  records  of  a  sandy  shore 
gone  by.  And  wo  obtained  enough  to  convince  him  that  it  «ffi 
worth  while  to  seai-ch  his  own  "  azoic"  rocks.  He  has  lately  beon 
appointed  to  tt  new  office  in  the  Museum,  but  has  used  the  little  Icisnrc 
accorded  him  to  search  carefully  for  these  old  traces.  In  a  letter 
received  to-day  (July  8th)  ho  tells  mo  "  In  our  Cambrian  titfatum  H 
I  have  at  lengtli  found  marks  of  annelides  !  and  I  beg  yon  to  write 
me  in  what  book  you  have  published  tho  Arenicolilei  spanat  from 
Church  Stretton." 
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been  carefully  examined,  an  extraordinary  abundance  of  worm-bur- 
nowBy  to  the  exclusion  almost  of  all  other  forms.  I  expect,  however, 
bo  hear  of  Oldhamia  and  PalcBopyge  next,  for  Dr.  Fritsch  is  not  the 
Dmn  to  leave  a  stone  unturned.  It  is  altogether  a  most  welcome 
piece  of  information. 

Now  the  summer  months  are  fairly  in,  and  the  holidays  beginning, 
maiy  I  put  in  a  plea  for  the  Cambrian  rocks  of  the  Longmynd  ?  The 
more  hammers  the  better ;  and  if  every  piece  of  rock  on  the  top  of 
Etonnd  Hill,  just  beyond  Callow  Hill,  were  examined  for  the  Powbo- 
Py9^y  i*  woiUd  be  worth  while;  or  better  still,  the  neighbouring 
g^ollies  on  the  line  of  strike.  The  old  marks  of  hammers  will  easily 
gpiide  explorers  ;  and  the  establishment  or  refutation  of  the  existence 
of  this,  the  oldest  of  all  crustaceans,  would  be  alike  desirable. 

J.  W.  Salter. 


HUMAN  REMALNTS  IN  THE  DRIFT  OF  THE  VALE  OF 

BELVOIR. 

Dear  Sir, — In  accordance  with  my  promise,  I  send  you  all  the 
particulars  I  can  glean  relative  to  the  human  skull  said  to  have  been 
fi>und  in  the  valley  of  the  Trent,  near  Newark,  many  feet  down  in 
the  drift,  and  mingled  with  bones  of  extinct  mammals.     Of  the  vast 
importance  of  such  a  discovery  I  was  fully  aware,  therefore  imme- 
diately my  friend  W.  Ingram,  Esq.,  of  Bel  voir  Castle,  laid  the  cir- 
cumstances before  me,  I,  perhaps  somewhat  too  hastily,  sent  off  an 
account  thereof  for  your  magazine.     Of  that,  however,  your  readers 
must  judge.     I  knew  that  M.  Boucher  de  Perthes  has,  in  the  editions 
of  his  descriptive  works  on  the  "  Flint  Implements,"  repeatedly  said, 
in  answer  to  the  taunting  question  of  his  theoretical  opponents, 
*'  How  is  it  you  never  find  the  bones  of  man  with  these  flints  and 
bones  ?" — "  Wait !     They  must  be  present  somewhere.     Wait  and 
they  will  yet  be  found."     During  the  last  few  years  numerous  results 
have  issued.     Mr.  Homcr*s  researches  in  the  valley  of  the  Nile  suffi- 
ciently prove  the  great  age  of  man,  and  the  large  extension  required 
beyond  the  six  thousand  years  of  Archbishop  Usher.     If  the  story 
of  the  flint-implements  be  true,  the  history  of  man  upon  the  earth 
must  date  back  to  a  period  immensely  remote.     Moreover,  the  length 
of  time  indicated  by  the  heiroglyphics  of  Egypt  and  the  calculations 
of  the  Chinese  is  by  these  discoveries  verified.     After  years  of  pooh- 
poohing,  f  a/its  have  transpired  in  quick  succession,  establishing  what 
before  was  for  the  most  part  theory  founded  upon  inferences ;  and 
now,  upon  the  same  old  inferences,  theories  are  drawn  out  and  built 
up  in  a  new  way  to  prove  the  lowness  in  the  scale  of  intellect  of  the 
makers  of  the  flint-implements ;  in  other  words,  that  that  race  of 
men  was  in  the  scale  of  being  the  step  between,  the  ^xVlkV^  ^sA  ^^ 
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"  nif^r."  And  whiit  for  P  Simplj  to  prove  tlie  derelopiunt 
t]ieoiy  of  tho  *'  VuBliges,"  Lamarck,  and  eo  on  back  to  the  tima  of 
DuiuncritUH ;  for  these  development  theories  are  not  new  to  ths 
world :  they  ai'o  the  oid  hypothesis  drcsfied  np  in  a  new  fuhion. 
However,  as  it  is  not  my  pnrpose  at  present  to  dispute  the  ancettiT 
Rume  modem  antliors  liave  chosi-n  for  themselves,  I  pass  on,  e»pe- 
cinlly  as  [  have  a  strong  personal  objection  to  on;  such  lineage  Ibr 
mysl'lf. 

On  Monday  the  17th  inst.  I  set  ont  in  company  with  Mr.  June* 
Plant,  of  Leicester,  for  Bulvoir  Castle.  We  walked  across  the  ohio- 
try  from  Melton  to  Croxton,  where  a  friend  met  ns  for  the  pniposa 
of  drivinfi;  ns  to  some  of  the  locilities  in  the  neigliboorhood  hMt 
tulnpted  for  geolofvical  observation,  tie  weather  being  all  a  geologist 
could  desire.  We  were  tolerably  astonnded  at  the  immense  mass  of 
typiciil  Lias  fossils  which  wo  saw  near  tho  village  of  Itedmile;  sliimo- 
vitnn,  Tcii-hraluln,  ItliyncoHeUa,  I'lu^ivuhma,  Pecti:ii,  Modioia,  Bclfii\- 
vile,  Grijphea,  A  elcula,  nud  fossil  wood  and  coproHtes  being  met  with 
in  abundance.  Hugh  Miller  lias  told  na  how  he  was  enchanted  witk 
anil  cnehained  in  tho  Wren's-ncfit  at  Dudley  by  a  slab  of  Silurian 
limestone  crowded  with  tlio  remains  of  palieozoic  life.  So  similar 
sensations  crept  over  myself  in  this  liassic  bnrial  gronnd.  Thencf 
we  passed  to  another  iutcivsting  locality  at  Woolsthorpe  brickyard, 
!  beautiful  t 
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FlM  of  Iho  diglrlct  nl  Mnakli 


Tlie  pit  Bnnk  was  about  firtecn  feet  square,  and  at  the  bottom  a 
ten  fleet  rod  conid  be  driven  in  with  the  hand  alone,  go  soft  was  the 
material.  The  divisions  between  the  loam,  clay,  and  silt  bad  never 
been  disturbed  from  its  tirst  deposition.  This  was  particolarly  noted. 
Within  a  few  yards  of  the  spot  this  soft  stnS*  gave  place  to  fine 
grftvel  and  sand,  the  clay  and  loam  continnons  ae  before.  In  some 
portionB  of  this  valley  the  gravel  and  sand  comes  np  to  within  a  few 
mohea  of  the  surface,  and  the  clay  is  wanting;  bnt  this  is  not  the 
case  in  this  immediate  locality.  This  soft,  pulpy  matter  indicates  a 
pen»lating  connection  between  the  "  reaches"  and  flie  river.  SufBce 
it  then  to  say  that  at  this  depth  of  twenty-five  feet,  tlio  antlers  of 
a  reindeer  were  found  four  feet  long,  sundry  other  large  bones,  sn^ 
posed  to  be  those  of  Bog  Elepheu,  Hquus,  &c.,  uid  mnuetona  CA'^no- 
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lites  (?),  or  more  probably  fossil  fruit;  also  &  very  mde  ©arthemrare 
vetispl,  in  size  about  a  pint  and  half,  and  a  bnmaT)  f^vHl,  which  Dr. 
Bpevor  prononnceB  to  be  that  of  a  femnte.  What  is  very  lemarLiUe, 
liu  says  the  organs  of  caution  and  firnmeafi  were  very  largely  deve- 
loped, and  the  forehead  was  lofty,  evidently  betokening  a  high  degm 
of  intellectual  power.  Now  this  is  the  most  important  thing  in  the 
whole  matter,  because  it  claahea  bo  discordantly  with  the  theory  tiwi 
raiui  of  the  flint- implement  period  of  the  "  drift"  was  bo  low  in  tie 
scale  as  necessarily  to  come  in  between  the  gorilla  and  the  negm. 
Alas!  for  the  theory,  if  this,  the  only  human  bone  yet  found,  so  fisllj 
contradicts  it.*     Wc  can  still  esclaim  with  Bums,  that 

"  A  idbd's  b,  man  for  h'  that." 

And  faithermore,  let  the  grand  saying  ot  Terence  ring  in  our  mis: 

"  Homo  snm,  nihil  bnmiinQm  a  me  ttlipnnin  puto!" 

And  it  will  come  out,  I  Ijelieve,  clearer  and  clearer  that  through  no 
"  natural  selection"  in  the  "  struggle  for  eriatence,"  can  man  bytioj 
means  be  a  splendid  development  of  some  anterior  existence  refe^ 
able  back  to  the  monad,  thence  to  the  combination  of  certain  ele- 
ments, and  BO  on  backwards  ml  intiniluiii. 

Feancis  Db.4EE. 


FOSSIL   deer's   HOBN   FROM   CLACTOK. 
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quite  Tminjnred.  When  it  was  shown  to  me,  it  was  soggested  that 
it  had  been  dredged  np  before,  the  horns  sawn  off,  and  the  base 
thrown  back  into  the  sea  ;  bat,  on  applying  a  lens,  I  perceived  on 
the  sawn  sorface  a  portion  of  the  pecnliar  sandy  matrix  bonnd  toge- 
ther with  oxide  of  iron,  which  adheres  to  all  the  fossil  bones  from 
Clacton. 

Of  course  it  would  be-  very  difficult  to  prove  a  geological  antiquity 
for  these  saw  cuts,  because  a  film  of  iron  left  in  the  process  of  a  recent 
sawing  might,  in  undergoing  oxidation,  have  cemented  some  grains 
of  sand  together ;  but  the  general  condition  of  the  surfaces,  leads 
me  to  think  that  we  have  before  us  the  work  of  an  ancient  man,  and 
he  not  very  unskilled  in  the  use  of  his  tools.  The  girth  of  the  base 
of  the  bone  is  nine  inches. 

When  I  called  upon  you  on  the  10th  inst.,  to  leave  with  you  the 
specimen  of  the  deer's-hom  for  making  an  illustration,  you  were  so 
good  as  to  point  out  to  me  an  incision  and  hollowing  out  of  one  of 
the  cut  faces  with  the  apparent  intention  of  fixing  a  flint  implement 
of  some  kind  in  it,  and  at  the  same  time  you  directed  my  attention 
to  some  specimens  in  the  British  Museum.  As  these  illustrate  the 
possible  use  for  which  Dr.  Brees'  specimen  may  hnve  been  intended, 
I  will  shortly  describe  them.  Tlie  specimens  are  four  in  number. 
None  of  them  are  so  old  as  the  drift.  The  first  is  from  the  Lake 
dwellings  recently  discovered  at  Neufchatel  in  Switzerland ;  it  is  a 
portion  of  deer's-hom  of  a  very  remarkable  form.     From  a  to  &  is 

three  and  a  half  inches,  and  from  c  to  d 
three  inches.  The  hole  to  carry  the  stone 
axe  at  c  reaches  upwards  into  the  portion, 
d,  which  was  intended  for  insertion  into  a 
stout  wooden  handle,  so  that  the  axe  would 
stand  at  right  angles  to  the  handle,  and 
the  shoulder,  a  &,  would  resist  the  momen- 
tum of  the  blow. 

The  other  three  specimens  are  from  superficial  deposits  of  the 

valley  of  the  Somme.  Prom  a  to  &  is 
four  inches,  and  from  d  to  e  two  and  a 
quarter  inches.  &  c  is  a  flint  celt  rubbed 
perfectly  smooth  inserted  in  a  hole  at  b. 
diB  B,  branch  of  the  horn  cut  off,  and 
the  stump  pierced  with  a  small  hole  to 
d  carry  the  handle  of  the  axe.* 

The  other  two  specimens  are  from  the  same  locality,  and  of  a  very 
similar  form.  The  flint  celts  have  fallen  out.  They  appear  at  pre- 
sent with  rude  flake-shaped  implements  inserted  into  them,  but  these 
are  evidently  not  the  original  ones,  and  the  plaster  of  Paris  into 
which  they  are  fixed  is  easily  discernible.     In  all  these  axes  it  is 


*  This  speoiinen  is  figured  at  p.  22  in  vol.  iv.  of  this  ma^^ozinQ* 
VOL    TV,  ^  ^ 


351  tHB   OROLOOIST. 

remarkable  tliat  the  holes  for  the  haadles  are  very  amall,  u  if  tin 
handles  had  been  pliable  like  the  hazel-stick  handles  thej'nse  in  uuu 
districts  for  stone  hammers  to  crack  flints  for  road  mending. 

It  has  occurred  to  me  that  the  smooth  faces  of  the  gnrfaces  in  Dr. 
BrCBs'  specimen  may  have  been  cut  afWr  baring  been  chapped  off, 
and  that  they  do  not  jieees^arili/  imply  the  noe  of  a  saw.  They  were 
not  nibbed  donn.  The  mArks  of  cntting  are  plain,  and  they  are  a 
little  hollowed  out  in  the  direction  of  the  edge  of  the  instmment 
with  which  the  cats  were  made,  as  you  would  almost  laeritably 
hallow  the  end  of  a  stick  if  you  attempted  to  cnt  it  fiat  with  a  common 

I  must  not  omit  to  mention  the  kindness  with  which  the  curator 
of  the  Antiqnities  department  of  the  Museum  snpplied  the  information 
I  required  respecting  the  specimens  there. 


COBEESPONDENCE. 
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■k^ws  of  the  Bolmaa  Andes,  iti  almost  beyond  the  limits  of  the  geogxaphioal 
nnge  of  Gnaoaoo^  which  is  l^  no  means  snoh  a  doiizen  of  the  plains  as  Plrof. 
Hnzlej  wonld  inlbr,  the  ezistenoe  of  a  fossil  Anchenoid  Tnamma]  (a  so-oalled 
kMeto  de  gigcmkf*)  at  that  plaoe  is  a  &ot  of  mooh  more  importance  than  the 
ezistenoe  of  a  sindlar  animal  at  Coroooro,  in  the  eleyated  valleys  c^  the  Aymar^ 
oouuLrj,  at  the  foot  of  the  enormous  Illimiani. 

Ab  Mr.  Forbes,  in  the  memoir  preceding  Prof.  Huxley's,  mentions  at  great 
length  the  Salinas,  the  volcanic  origin  of  ccnnmon  salt,  and  ^e  physical  geography 
of  Pern  and  Bolivia,  I  may  be  permitted  to  indicate  that  much  valuable  iiSbrma- 
tion  on  these  snl^ects  is  to  be  found  in  Mr.  W.  BoUaert's  "  Antiquities  and  Eth- 
nology of  Soath  America,"  8vo,  London,  1860,  and  ia  his  paper  in  the  *'  Joomal 
of  the  Boyal  Geographical  Society,"  vol.  zzi.,  1851,  with  a  map.  Aj^parently  the 
researches  of  both  MM.  Castelnaa  and  BoUaert  have  berai  unknown  to  Messrs. 
Forbes  and  Huxley. 

The  specific  name  holwiensiSf  applied  by  Prof.  Huxley  to  the  smaller  form,  will 
no  doubt  be  abrogated  by  succeeding  naturalists,  as  founded  on  a  misoonception 
of  the  geogn^hi«d  distribution  of  tiie  genus. 

Prof.  Huxley,  impugning  the  philoaophical  laws  of  "  correlation  of  structure" 
as  defined  by  Ouvier  and  Owen,  suggests  that,  upon  the  Cuvierian  method  of 
induction,  a  palasontologist,  reasoning  alone  from  the  cervical  vertebra  a£  MacraU' 
ehenicbf  would  have  confidently  predicted  its  Cameloid  affinities.  But  when  Prof. 
Huxley  founds  an  argument,  put  hypothetically  into  the  mouth  of  an  ideal  adver- 
sary, upon  a  structure  so  li£J>le  to  variation  as  the  perforation  by  a  blood-vessel  of 
a  cervical  vertebra,  it  can  hardly  be  accepted  as  a  correct  exemplification  of  the 
principal  which  Cuvier  has  so  successfully  applied.  The  non-perforation  of  a 
cervical  vertebra  by  an  artery  is  certainly  not  such  a  character,  subserving  an 
important  purpose,  and  denoting  ordinal  distinction,  as  the  presence  of  ar  mar- 
snpial  bone  in  an  opossum,  with  which  Prof.  Huxley  compares  it.  The  analogy 
w^hich  it  is  attempted  to  deduce,  as  adverse  to  the  principles  of  correlation,  there- 
fore totally  fidls,  whilst  this  high  law  of  comparative  anatomy,  "  arissi  certaine 
qy^aucums  autre  en  phyaiqtte  ou  en  morale"  remains  unimpaured  by  the re-dis- 
oovery  of  Maorauchenian  remains  in  the  Andes. 

Your  obedient  servant, 

Judd-tireei^  BriMMwick-squarey  June  24.  Cua&lbs  Cartes  Bulks. 


GEOLOGICAL  EVIDENCES  OP  THE  DELUGE  OP  NOAH. 

Dsoi  Siv, — Although  it  is  a  rule  with  me  to  abstain  from  mixing  up  biblical 
and  g^eologioal  questions,  believing  it  to  be  unwise,  and  by  no  m^ms  calculated  to 
be  of  service  to  either,  I  am  for  once  induced  by  the  first  query  of  your  oorre- 
epondent  S.  M.,  in  the  last  number  of  the  **  Geologist,"  to  depart  somewhat 
fixmi  this  rule. 

The  query  to  which  I  refer  is,  "  What  evidence  have  we,  geological  or  other- 
wise, a|>art  from  the  history  of  the  Bible  of  the  existence  of  the  Deluge  ?"  Now, 
waving  the  question  of  the  universality  of  the  Deluge,  I  would  ask.  What  geo- 
logical evidence  of  this  event  does  the  Biblical  narrative  warrant  our  expecting  ? 
True,  we  are  told  that  **  All  the  fountains  of  the  great  deep  were  broken  up,  and 
the  windows  (flood-gates  in  the  margin)  were  opened ;"  but  these,  I  apprehend, 
are  poetical — what  S I  say  hyperboli^ — expressions  simply  intended  to  convey  an 
idea  of  the  rajad  and  great  rising  of  the  waters. 

When  Noah  sent  forth  the  dove  the  second  time,  we  leani  that  *'  The  dove  came 
into  Itlrn  in  the  evening ;  and,  lo,  in  her  mouth  was  an  olive-leaf  plucked  off ;  so 
Noah  knew  that  the  waters  were  abated  from  off  the  eu:\<kx.**    l^o^  ^^b  Oi^^\^»i 
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ooold  only  wamst  the  infbrenoe  Koali  drew  from  it — aitd,  M  tJiB  Mqaal  Aon 
ooiTOcLly — on  th«  •appoiitioa  that  the  dove  had  not  fband  it  BoatJBgi  *  mit  M 
the  diluiial  waters,  but  had  plaoked  it  &om  &  tree  itill  itaoding  in  itn  pbM  ud, 
indeed,  growing.  Tho  Deluge,  than,  was  not  equal  to  the  nprootiog,  bnikinf , 
or  killing  an  olive  tree  ;  a  fnrtutri,  it  irm  not  eqnl  to  the  prodootioiL  of  gaohigical 
phenomona  snoh  aa  mm  woald  be  likely  to  raoogaiia  many  year*  •Aermrii  M 
its  efieota,  kod  the  pioolii  of  ita  eii«t«aae. 

I  am.  Sir,  yoan,  Ao., 
Lam>ma,  Torquay,  /uly  3rd,  I86L  Wm,  Pbsscllt. 


SPIRIT    OF     GOOD    BOOKf 


(Coidifuied  from  pag«  328.) 

Tma  Boulder  clay  caps  all  tho  tiilU  aroaud  and  forma  a  low  table-land,  tbroogfa 
which  the  valleys  are  cut.  Its  very  unevco  base  rests  on  white  aiul  yellow 
sanda  and  graTcl  (S).     In  some  places,  howeveT,  thick  beds  of  ocbreous  and 

fprnigiiious  subaugular  flint  crave!,  with  subordinite  IjilI.s  of  -.ukl  furLii  low 
■ E:mliug  the  main  pKileau  along  the  vdlt'y  of  tin::   \Ya' 
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irlck-pit,  whilst  elsewhere  around  it  rises  higher.  The  irregular  patchs  of  saud 
did  gravel  oa  the  top  of  the  whole  are  not  ot  local  origin,  but  belong,  I  believe, 
o  the  general  superacial  drift  of  the  district.  A  portion  of  the  freshwater 
[e|x>ait  has  suffered  denudation, — a  denudation  evidently  of  the  date  of  that 
rliich  formed  the  small  valley  running  down  by  Hoxne  to  the  Wavency,  and 
onnecied  with  the  general  valley  system  of  the  district. 

'*  This  Home  section  f«Lrmshes  us  with  an  important  clue  to  the  relative  age 
»f  these  several  flint-implement  bearing  deposits.  As  far  as  we  can  now  judge 
t  is  clearly  newer  than  the  Boulder  clay,  and  is  probably  older  than  some 
K>rtion  of  the  superficial  sands  and  j^ravels.  Probably  of  the  same  age,  and 
Du<^  resembling  the  Hoxne  deposit  m  many  of  its  details,  are  the  deposics  at 
kLundesley,  Copford,  Lexden,  and  others  in  the  South  of  England.  Tney  were 
dl  formed  before  the  country  had  assumed  exactly  its  present  form  of  surface, — 
>eforc  all  its  variety  of  hill  and  dale  had  been  fashioned  to  their  present  shape. 
£ven  should  the  exact  position  of  the  worked  flints  at  Hoxne  prove  to  be  above 
dl  the  bone-bearing  beus,  and  not  in  them,  still  they  are  contemporaneous  with 
in  old  condition  of  surface,  and  that  over  the  whole  is  spread  a  drift  concomi- 
tant with  a  modification  of  that  surface,  and  giving  the  stamp  to  some  of  the 
present  minor  features  of  the  country,  is  in  cither  case  a  verv  remarkable  fact." 

In  his  general  conclusions,  Mr.  Prestwich  states  that  "  T^he  flint-implements 
occur  associated  with  the  remains  of  land,  frcshwat/fr,  aud  marine  Testacea,  of 
species  now  living  and  most  of  them  yet  common  in  the  same  neighbourhood, 
and  also  with  the  remains  of  various  Mammalia, — a  few  species  now  living,  but 
more  of  extinct  forms ;"  and  further,  that  "  the  period  at  which  their  entomb- 
ment took  place  was  subsequent  to  the  Boulder  clay  period,  and  to  that  extent 
post-glacial;  and  also  that  it  was  amongst  the  latest  in  geological  time, — one 
apparently  immediately  anterior  to  tlie  surface  assuming  its  present  form,  so 
far  as  it  regards  some  of  the  minor  features. 

"  It  is  true  that  no  remains  of  man  himself  have  yet  been  found — ^that  is 
still  to  be  desired ;  but  if  it  be  admitted  that  the  fliut-unplcmeuts  are  his  work, 
the  negative  point  becomes  an  argument  of  less  value. 

"  Wnilst  abstaining  from  any  general  hypothesis  in  explanation  of  the  phe- 
nomena, there  is,  however,  one  point  to  which  I  must  refer  before  concluding, 
although  I  cannot,  at  present,  venture  beyond  a  few  generalities  respecting  it. 
It  might  be  supposed  in  assigning  to  mau  an  appearance  at  such  a  period,  it 
would  of  necessity  imply  his  existence  during  long  ages  beyond  all  exact 
calculation ;  for  we  have  been  apt  to  place  even  the  latest  of  our  geological 
changes  at  a  remote,  and  to  us,  unknown  distance.  The  reasons  on  which  such 
a  view  has  been  held  have  been,  mainly, — the  great  lapse  of  time  considered 
requisite  for  the  dying  out  of  so  many  species  of  great  mammals, — the  circum- 
stance that  many  of  the  smaller  valleys  have  been  excavated  since  they  lived, — 
the  presumed  non-existence  of  man  himself, — and  the  great  extent  of  the  latter 
and  more  modem  accumulations.  But  we  have  in  this  part  of  Europe  no 
succession  of  strata  to  record  a  gradual  dying  out  of  the  species,  but  much,  on 
the  contrary,  which  points  to  an  abrupt  end,  and  evidence  only  of  relative  not 
of  actual  time ;  while  the  recent  valley  deposits,  although  often  indicating  con- 
siderable age,  show  rates  of  growth  which,  though  variable,  appear  on  the 
whole  to  have  been  comparatively  rapid.  The  evidence,  in  fact,  as  it  at  present 
stimds,  does  not  seem  to  me  to  necessitate  the  carrying  of  man  back  m  past 
time,  so  much  so  as  the  briiigin^  forward  of  the  extinct  animals  towards  our 
own  time ;  mv  own  previous  opinion,  founded  on  an  independent  study  of  the 
superficial  drift  or  Pleistocene  aeposits,  having  likewise  been  certainly  in  favour 
of  the  latter  view.  There  are  numerous  phenomena,  which  I  can  only  consider 
as  evidence  of  a  sudden  change,  and  of  a  rapid  and  transitory  action  and  modi- 
fication of  the  surface,  at  a  comparatively  recent  geologicsil  ^ri^ — ^  Y^tsj^^ 
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vhich,  if  the  rore|p)iiiK  fncls  are  tnil;  interpreted,  voald  teem  oemtbdeM  u 
hnvc  b«cii  marliei],  berure  its  end,  b,v  the  preseuce  of  Uan  on  a  laud  rUcd 
with  a  vegetation  api>areiitly  \ctj  similar  to  that  now  flourishing  in  like 
lalitiidea,  and  whose -wiitcrs  were  inhabited  b;  Testacva  also  of  formi  no* 
livtufr  1  ^rhile  on  llic  Hurfacc  of  llie  l^d  there  hved  Mammalia,  of  wbich  mw 
sun'ics  arc  yut  Ihu  ossociatua  of  inan,  olihou^li  aecompanicd  by  others,  mancaf 
thoiu  of  gi;,'iLiitie  size,  auil  of  forms  nun'  eitiuct." 

Ml'.  Prcstwicb's  pu|MT  contains  much  more  valuable  matter,  and  mnch  ante 
oiitiute  dctiiil.  than  ve  con  afford  s|tace  to  give.  It  is  more  fullj  illnstnld 
with  excellent  plates,  maps,  sections,  and  iruodcuts,  of  more  finish  acd  detiil 
tli»n  tlie  merely  charBCtcnxlic  sketches  we  have  made  from  tliem.  We  hiit 
given  cnou<;h,  hotrcver,  to  bring  before  our  readers  tlie  imporlaot  featnmcf 
his  valuable  paper.  We  now  puss  to  that  of  Mr.  Evans,  printed  in  lb 
Archieiil'Jgiu. 

"  It  luk-jbeeii  generally  supposed  that  the  last  of  the  great  geological  ehangtt 
took  iiluce  at  a  iKriod  lougautceedent  to  the  ap]>catunecof  nian  upon  the  eattb, 
and  tiiat  the  madillcattODS  of  the  earth's  surtwc  of  wliich  he  has  been  a  rA- 
ntrss  iiiivc  been — with  the  exception  of  those  due  dirccllj  to  volcanic  ageucj— 
but  trifling  mid  imuintertnl. 

'■llie  juhject  of  the  ]ir«ent  paper,  the  discoviiry  of  flint  implements  wrougll 
by  the  hand  of  man,  iu  wBut  are  ccrtoiulv  undisturbed  beds  of  gravel,  swi, 
and  ch)v,  both  on  the  continent  and  iu  this  coonlry,  lends  to  show  thu  and 
an  opinion  is  erroneous  ;  and  that  in  this  rcj^ou  of  the  globe,  at  least,  its  mt 
faec  has  undergone  far  greater  vicissitudes  since  man's  creation  than  hu 
hitherto   breu  iniBgiucd.     A  discovery  of  this  kiud  must  of  uccessilv  be  of 
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B  eTidence  derived  from  the  deposits  in  cayerns,  owing  to  the  possibility  of 
e  relics  of  two  or  more  entirely  distinct  periods  becoming  intermixed  in  such 
»lities>  either  by  the  action  of  wat^r  or  by  the  operations  of  the  primitive 
jnan  occupants  of  th^  caves,  which  prevented  any  judgment  being  firmly 
mded  upon  it. 

•*  At  the  end  of  April,  1859, 1  joined  Mr.  Prestwich  at  Abbeville,  and  with 
n  inspected  the  collections  of  M.  de  Perthes,  to  whose  courtesy  and  hospi- 
lity  we  were  largely  endebted,  and  also  visited  in  his  company  several  of  tne 
bs  worked  for  gravel  and  sand  in  the  neighbourliood  of  both  Abbeville  and 
niens,  in  which  the^  flints  in  question  were  asserted  to  have  been  found. 
*•  The  drift-beds  occurring  in  different  localities  in  the  neighbourhood  of 
bbeyille  and  Amiens,  do  not  appear  to  have  been  all  deposited  at  the  same 
ne,  but  to  be  of  at  least  two  distinct  ages ;  the  series  on  the  lower  level 
iog  distinguished  by  the  occurrence  within  it  of  the  bones  and  teeth  of  the 
^^koM  primiffenitu,  or  Siberian  mammoth,  and  of  other  extinct  animals.  These 
^minaliferous  beds  of  sand,  loam,  and  gravel  extend  over  a  considerable  tract 
country  on  the  slopes  of  the  valley  of  the  Somiue,  and  are  worked  in  several 
calities  for  the  repair  of  the  roads  and  for  building  purposes. 
**  One  of  the  pits  at  St.  Acheul  occupies  the  site  of  a  Gallo-Roman  cemetery, 
hich  appears  to  have  continued  in  use  for  some  centuries :  large  stone  coffins, 
id  the  iron  cramps  of  those  in  wood,  are  of  frequent  occurrence,  but  personal 
"naments  are  rarely  met  with.  Roman  coins  are  found  from  time  to  time, 
>me  as  early  as  the  reign  of  Claudius,  and  I  purchased  from  one  of  the  work- 
icn  a  second-brass  coin  of  Maguentiua,  with  the  letters  amb  in  the  exergue, 
lowing  that  it  had  been  struck  at  "  Amhiaiivm,"  the  name  given  in  late  Roman 
mes  to  the  neighbouring  town  of  Amiens,  which  by  the  Gaids  was  known  as 
Samarobriva." 

"Let  us  now  turn  our  attention  to  the  flint  implements  alleged  to  have  been 
iscoyered  in  the  drift  in  company  with  the  remains  of  what  has  usually  been 
yarded  an  older  world ;  and .  consider,  first,  how  far  in  material,  form,  and 
rorkmanship  they  agree  with  or  differ  from  the  stone  weapons  and  implements 
0  commonly  found  throughout  Europe ;  and  then  enter  upon  an  examination 
f  the  evidence  of  the  circumstances  of  their  finding,  and  the  means  at  our 
ommand  for  ascertaining  their  degree  of  antiquity. 

"  That  they  really  are  implements  fashioned  by  the  hand  of  man,  a  sine^le 
l^lance  at  a  collection  of  them  placed  side  by  side,  so  as  to  show  the  analogy  of 
brm  of  the  various  specimens,  would,  I  think,  be  sufficient  to  convince  even 
he  most  sceptical.  There  is  a  uniformity  of  shape,  a  correctness  of  outline, 
md  a  sharpness  about  the  cutting  edges  and  pomts,  wliich  cannot  be  due  to 
injthiiig  but  design ;  so  that  I  need  not  stay  to  combat  the  opinion  that  might 
>tnerwise  possibly  have  arisen  that  the  weapon-like  shapes  of  the  flints  were 
hie  to  some  natural  configuration,  or  arose  from  some  inherent  tendency  to  a 
[lecoliar  form  of  fracture. 

"  The  material  of  which  they  have  been  formed,  flint  derived  from  the  chalk, 
8  the  same  as  has  been  employed  for  the  manufacture  of  cutting  implements 
ij  uncivilized  man  in  all  ages,  in  countries  where  flint  is  to  be  found.  Its 
lardness,  and  the  readiness  with  which  it  may  be  fractured  so  as  to  present  a 
mtting  edge,  have  made  it  to  be  much  in  request  among  savage  tribes  for  this 
jurpose ;  and  in  some  instances  flint  appears  to  have  been  brought  from  a  dis- 
jKOce  when  not  found  upon  the  spot.  There  is,  therefore,  nothing  to  distin- 
piish  these  implements  irom  the  orift,  as  far  as  material  is  concerned,  from 
;hose  which  have  been  called  celts,  except,  perhaps,  that  the  flints  have  not 
)een  selected  with  such  care,  nor  are  tney  so  free  from  flaws  as  those  from 
irhich  the  ordinary  flint  weapons  of  the  Stone  period  were  fashioned.  Th&t^ 
8,  howeyer,  this  to  be  remarked,  that  the  aboriginal  tribes  oi  \Xi^  ^tOTDL^b  ^xv^ 
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mndp  U9C  of  other  stonra  braide  flini,  such  as  grecnstoue,  svenite, 


Ct^ 


"  I.  Flint  flukrK,  ajiparcnlly  intciulcd  fnr  arrov'bcadg  or  knircs. 

"  i.  Pointed  wca)i»ns,  !H}ni(^^>rtibnbl,v  Inucc-  or  spear-liotds. 

"'i.  OviU  or  alaioud-shii|icd  uiiiilotnciits,  preseiiliiig  aciilliugrdpcallrauniL 

"  In  M.  dc  Pcrthi-s'  mnscutn,  nud  in  tlie  engravings  of  his  "  Aatiqiiitrs  CrV 
li(|nrs  ct  Ant^diluvicuni'S,"  mnuy  iitlier  foruis  of  whnt  Iw  eonsidcn  to  le 
iniplnnnits  mny  be  seen,  but  upon  thcni  Ihc  traces  of  the  lumd  of  mn  nre  tD 
iiiv  mind  IftiiB  ccrlikiii  iu  clinrocter.  The  tlints  mcmbliiii.'  iu  fonii  rarioDS  tuu- 
iiiids,  birdit,  tind  other  o^ects,  must,  I  Ihiiik,  be  reganled  as  tlit  effect  of  arci- 
di'utul  vonerrtiun  nud  of  the  pueulinr  coliiiiring  niid  fractnre  of  fltnl,  rather 
tliiin  [IS  desit^icdly  fashiounl.  Tlib  is,  however,  a  question  iu(o  which  1  need 
nol  enter,  us  it  in  no  wny  iitTeds  tkntnov  before  us.  SuHlceit  that  Ihcreeiiiis 
an  [ibuudiiuec  of  iiuiilemrnts  found  in  the  drift  vhicb  arc  cvideutly  the  vorkof 
Ihc  hand  of  man,  and  that  their  formation  cannot  pnssiblv  be  regarded  ■»  Ibf 
rfTcet  of  aecident  or  the  result  of  untiirul  enusos.  Wlien  once  their  dcgtre  n( 
antiquity  has  been  satisfactorily  proved,  it  will  be  a  nintter  for  further  imnii' 

Slion  whether  there  are  not  othcY  traces  to  be.  found  of  the  race  of  men  wbo 
ihioned  tliese  implements,  besides  the 
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"  Ocoasioiudlf  ftej  are  of 
larger  size,  and  nave  been 
chipped  into  slupe  at  the  point, 
so  u  nearly  to  resemble  the 
implements  of  the  neit  olaaa. 

"An  a^nment  may  be  de- 
rived in  fsTOur  of  the  majority 
of  Uiese  arrow-head-shaped  flakes 


f      JIf  W^     jf  J  because  the  eiistence  of  r 

A^^M  '\^  carefullf  fashioned   flint   i 

|B  ^H  ments  almost  necessarilj  ii  , 

/^Jm  "l  '  *  ^^^  formation  and  nae  of  t 

/          ^H  ^  W^  simpler   weapons   bj   the   i 

I          JBF  MnmmriKiHulA  ''^^  '■'^  '"^'^  ^^°  ^^^  skilful 

r  J    fW  Vnl\  WV  eooQfth  to  chip  out  the  i 

mrtJii  ^  :W«mm  difficult  forms.    Buttbonghpro- 

A"  JJ  T_      '■'"■', 'illW  '^'''?    ''"'     '"''    °^     "^'     ^^ 

'  ■  ^     '■'' i!,'i!!fc\w  though  closelj  resembling  the 

flakes  of  flint  which  hare  been 
considered  as  affording  evidence 
of  man's  existence  when  found 
in  ossiferous  caverns,  this  class 
of  implements  is  not  of  much 
importance  in  the  present  branch 
of  our  inquiry ;  because,  grant- 
ing them  to  be  of  human  work, 
ana  not  the  result  of  accident, 
there  is  little  by  which  to  dis- 
tinguish them  ^m  similar  im- 
plements of  more  recent  date. 

"The  case  is  different  with 
the  implements  of  the  second 
class,  tnose  analogoos  in  form 
to  spear-  or  lance-heads.  Of 
these  there  are  two  varieties,  the 
one  with  a  rounded  catting  point, 
its  general  outline  presenting  a 
sort  of  parabolic  curve  (PI.  1, 
No.  1) ;  the  other  acutely 
pointed,  with  the  sides  curvea 
slightly  inwards  (Pi,  1,  No.  2). 
Hieee  have  received  from  the  workmen  of  St.  Acheul  the  name  of 
awfmt  de  ehal,  from  theii  fancied  resemblance  in  fonn  to  a  cat's 
ongiie.  The  sides  of  both  kinds  ore  brought  to  an  edge  by  chinping, 
rat  are  not  so  sharp  as  the  point,  and  altogether  these  weapons  seem  better 
idapted  for  piercing  than  for  cutti^.  In  leugtb  they  vary  from  about  four 
neuea  to  eight  or  even  nine  inches.  Both  shapes  are  gcneraUj  more  convex  on 
me  side  thwi  tbe  other,  the  convexity  in  some  cases  almost  amounting  to  a 
ridge ;  they  are  asoaJly  truncated  at  the  base,  and  not  unfreqnently  at  that 
nu  show  a  portion  of  the  origmal  surface  of  the  flint ;  in  some  specimens  the 
Imtt-ead  is  left  very  thick,  as  if  to  add  impetus  to  any  blow  ^"i«ivw4^i'CMi 
anplement.  The  remflriaJiie  faatura  about  themls,  tihiea  \)«s%eAi!.^'UiiL<3>'(^l 
vol..  IT.  ^  K. 
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to  cat  OT  pierca  ai  the  pointed  end ;  whereu  in  the  ordinarj  form  of  itoM 

batohet  or  celt,  the  catting  edge  is  almost  irithout  exception  at  the  bro&d  tti, 
while  the  more  pointed  cad  seems  inlendcd  fnr  insertion  into  the  handle  or 
socket,  and  the  sides  are  gcucridly  rnuudcd  or  flat,  and  not  sharp. 

"  These  apear-uh^iped  wi-upona  from  the  drift  arc,  on  the  contrarr,  not  at  *I1 
adapteil  for  inscrtiuuialo  a  socket,  but  are  better  calculated  lobe  t-edtoa  shift 
or  handle,  with  a  slop  or  bracket  behind  their  truncated  end.  ManT  of  thfm, 
indeed,  seem  to  have  been  intended  for  use  without  any  handle  at  all,  tbc 
rounded  end  of  the  flinfs  from  which  they  were  formed  having  been  left  un- 
chipped,  and  presenting  a  sort  of  natural  handle.  It  is  nearly  useless  to  speeu- 
kte  on  the  purposes  to  which  they  were  applied ;  but,  attached  to  poles,  thej 
would  prove  fumiidabLe  weapons  for  encounter  with  man  or  the  larger  animals, 
eitlier  in  close  conflict  or  thrown  from  a  distance  as  darts.  It  has  been  sug- 
gested bi  M.  de  Perthes,  that  some  of  them  may  have  been  used  merelv  u 
wedges  for  splitting  wood;  or,  ajrain,  they  may  have  beenemployed  in  gruhoing 
for  esculent  roots,  or  tilling  the  ground,  assumii^  that  the  race  who  formed 
them  was  sufficiently  advanced  in  civilization.  This  much  I  think  may  be  said 
of  them  with  certainty,  that  thcv  are  not  analogous  in  form  with  any  of  the 
ordinary  implements  of  the  so-called  Stone  period. 

"  The  same  remark  holds  good  with  regara  to  the  third  class  into  which  I  have 
divided  these  implements,  viz.,  those  with  a  cutting  edge  all  round  (pi.  iL,  Xo.  i). 
In  general  contour  they  are  usually  oval,  with  one  endmore  sharply  curved  than 
the  other,  and  occasion^y  coming  to  a  iibarp  noinl,  but  there  is  a  considerable 
Tariety  in  their  form,  arising  prottahly  from  aefects  in  the  Bints  from  which 
'■"  shaped;  the  ruling  idea  is,  howuver,  thai  of  the  o     ' 
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"The  nmner  in  wfaidi  thej  have  been  fiubioned  appears  to  have  been  by 
Edowi  from  a  lomitA  pebble  mounted  as  a  hammer,  adminutered  diractlj  npOD 
the  edge  of  the  implements,  so  aa  to  strike  off  flakes  on  either  eide.  At  all 
eventa  I  have  b;  this  means  ie]Rt>daoed  some  of  the  forms  in  flint,  and  the 
ed|^  ctf  the  implement  thus  nutde  present  precitel;  the  same  character  of 
' — ' — «  as  tboee  from  the  drift. 


"  In  instances  where  (either  from  having  been  left  accidentlj  nnflnished,  or 
froiB  never  havrng  been  intended  to  be  ground)  the  weapons  of  the  Stone 
period  hare  remained  in  their  rongh-hewn  state,  it  will  be  oDserved  that,  with 
to;  few  exeeptiom^  tb^  are  chipped  oat  witli  a  zTffi.\n  laoA'^  tm^wnuxu^i 
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and  with  a  nearer  approach  to  an  eTen  snrface,  than  those  from  tlie  drift,  ui, 
rude  as  the;  ihb;  appear,  point  to  a  higher  degree  of  ciriliiation  than  that  of  tb 
race  of  men  bj  wham  theae  primitive  weapons  or  iropleinenta  were  fonned. 

"  1  ihink  that  enough  has  been  said  to  make  it  apparent  to  all  who  hin 
made  a  stud;  of  the  atouc  implements  usnallj  founa  (those  of  the  BO-ealkd 
Stooe  period)  that  the  speor-heads  and  sling  stones,  or  aies,  or  bj  whatera 
name  t  ncy  are  to  be  called,  which  are  now  brought  under  i  heir  notice,  httt  bni 
little  in  common  with  the  types  already  known;  thej  will  therefore  be  prepucd 
to  receive  with  Ices  distrust  tDC  evidence  that  the;  are  found  nDdercircnmstana) 
which  show  that,  in  all  nrobabilitj,  the  race  of  men  who  fashioned  tfaem  mail 
have  passed  away  long  Dcfore  this  poKiou  of  the  earth  was  occnpied  bT  the 
primitive  tribes  by  whom  the  more  polished  forms  of  stone  weapons  were  fabri- 
cated, in  what  we  have  liitherto  regarded  as  remote  antiquity. 

"  In  the  cultivated  soil  and  made  ground  above,  and  at  much  less  depth  frao 
the  surface,  ground  aod  polished  instruments,  evidently  belon^ng  to  the  lO- 
callcd  Stone  period,  have  indeed  been  found ;  but  this  aeain  only  tends  to  prove 
that  the  shaped  flints  discovered  at  much  greater  depth  belonged  to  some  otba 


d  inasmuch  as  tlier  certainly  are  not  the  work  of  a  subsequent 
:  here  agnin  a  testimony  that  they  must  be  referred  to  somi 
antecedent  race,  which  had  perished  perhaps  ages  before  the  Celtic  occupation 


of  the  country.  The  aimilaritj  in  form  between  the  flint-implements  from  the 
drift,  and  those  found  in  the  cave-deposits  that  I  have  previously  mentioned,  is 
also  a  circumstance  well  worthy  of  observation." 

Mr.  Evans  then  goes  over  the  geological  evidence  furnished  by  Mr.  Prestwich, 
and  details  the  finding  of  one  implement,  in  titu,  by  Mr.  Flower,  which  i^mid 
-'■      mid  be  superfluous  for  us  to  go  over  ag.-iiH,  !i^  I  he  chief  part  of  Sli.  Evi   ' 
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long  lines  of  depression  accompanied  by  lon^  liues  of  elevation,  often,  as  in  the 
case  of  the  British  Isles,  Spain  and  Portugal,  and  elsewhere,  beloudng  to  parts 
of  huge  polygons  broken  up  into  small  ones,  as  if  tlie  surface  of  the  earth  had 
once  formed  part  of  a  basaltic  causeway. 

SeTiAtd  charts,  plans,  and  drawings  were  provided  by  the  author  in  illustra- 
iion  of  the  paper. 

2.  "  On  the  Xiudlow  Bone-bed  and  its  Crustacean  Remains."    By  J.  Harley, 
M.B.     Communicated  by  Prof.  T.  H.  Huxley,  Sec.  G.S. 

Of  the  two  bone-beds  occurring  near  Ludlow,  the  lower  one  (seen  in  Lud- 

ford-lane  and  on  the  north-east  slopes  of  Whitecliff)  is  that  which  has  supplied 

the    author  with  the  materials  for  this  paner.    Besides  spines,  teeth,  and 

sbaereen-like  remains  of  fish,  the  author  nnas  in  the  Ludlow  bone-bed  three 

kinos  of  minute  oreanisms  :  1st,  conical  bodies,  the  same  as  the  "  Couodonts" 

of  Pander;  2ndlT,  Dodies  somewhat  like  the  crown  of  a  molar  tooth ;  3rdly, 

oblong  plates.    All  these  bodies  possess  the  same  chemical  composition  and 

microsoopical  structure,  which  is  decidedly  Crustacean.    With  Pten^gotus  they 

do  not  impear  to  haye  any  relationship,  unless  some  are  the  stomach-teeth ;  nor 

do  thej  show  any  alliance  with  Trilobites ;  but  with  CeratiocarU  they  haye  a 

great  resemblance  as  to  structural  characters,  and  some  of  them  were  probably 

the  minute  secondary  spines  of  the  tail  of  that  Phyllopod.    The  plaie-like 

forms  might  haye  belonged  to  Squilloid  or  Limuloid  Crustaceans.    To  facilitate 

the  reception  of  these  bodies  Mr.  Harley  places  them  all  in  one  proyisional 

genus  with  the  name  of  Antacod^rma.    A  letter  from  Dr.  Yolborth  to  the 

author  was  also  read  in  confirmation  of  Mr.  Harley's  opinion  that  these  bodies 

are  identical  with  Dr.  Pander's  '*  Conodonts."    Numerous  original  drawings 

iUustrated  the  paper. 

3.  "  On  the  Old  Red  Sandstone  of  Porfarshire."    By  James  Powrie,  Esq., 

Tbe  author  described  the  series  of  stratified  rocks  belonging  to  the  Old  Red 
Sandstone,  upwards  of  three  thousand  feet  in  thickness,  stretching  southward 
from  the  Grampians  to  the  coast  of  Eifcshire.  1st.  Dark  red  grits  (with  corn- 
stones  and  flagstones)  eauiyalent  to  the  English  "  tilcstones."  2ndly.  Thick 
conglomerates  and  the  Aroroath  paying-flags.  Tterygotua  anglicus,  Stvlonnrut, 
Igarka  dempiens,  Cephalaspit,  Dhlacanthu*  gracilis ^  and  ot  her  fossils  belong  to 
this  part  oi  the  series.  3rdly.  Thick-bedded  red  sandstone  (with  comstone) 
CepkaUupu  and  Pteraspis.  4thly.  Soft  deep-red  sandstones.  5thly.  Spotted 
marls  and  shales :  these  beds  are  the  uppermost,  and  may  be  the  equiyalents  of 
the  Holoptychian  beds  of  Clashbiunie.  The  author  showed  that  between  the 
Ghrampians  and  the  trappean  hills  of  Bunnichen  and  Bunbarrow  the  series  forms 
a  great  syncline ;  and  oetween  these  hills  and  the  sea  the  older  beds  are  twice 
again  brought  to  the  surface ;  and  he  belieyes  that  the  marls  and  sandstones  at 
Whiteness  are  not  unconformable,  as  Sir  C.  Lyell  has  represented  them  in  his 
puhlished  section. 

4.  The  Secretary  gaye  a  brief  account  of  the  discoyery  of  an  exposure  of 
sandstone  strata  with  two  bands  of  clay  full  of  calcareous  nodules  containing 

?lentiful  remains  of  Coccosteus,  Glgptolepis,  and  other  fishes  belonging  to  the 
)ld  Red  Sandstone,  in  a  bum  about  two  and  a  half  miles  from  the  Manse  at 
Edderton,  Ross-shire,  on  the  south  side  of  Dumoch  Firth.  This  information 
was  contained  in  a  letter  from  the  Rev.  J.  M.  Joass,  of  Edderton,  communicated 
by  Sir  R.  L  Murchison,  V.P.G.S. 

6.  **  On  the  Outburst  of  a  Volcano  near  Edd,  on  the  African  coast  of  the 
Red  Sea."  By  Capt.  R.  N.  Playfair,  R.X.  Communicated  by  Sir  R.  L 
Mnrchison,  Y.P.G.S. 

At  Eddy  lat.  13  deg.  57  min.  north,  lon^.  41  deg.  4  min.  east,  about  half-wa^ 
hetween  Maasooah  and  the   Straits  of  Bab-el-MandeV,   e&x\\ic^3^<&-^Q^^ 
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occurred  on  the  night  of  the  7tli  of  Mrv,  or  the  mombg  of  the  Sth,  iniof 
about  an  hour.  At  «unrise  fine  dust  fell,  at  first  white,  aftenruds  ltd;  tbi 
day  '"M  pitch-dark ;  and  the  dust  was  atatly  kneedcep.  On  the  9lh  tlie  fiUof 
dust  abated ;  and  at  night  fire  and  nmokc  were  seen  issuing  from  Jebel  DabU, 
ft  mouutain  about  a  day's  journcv  inlund,  and  (oucds  like  the  firinfi  of  emDU 
were  heard.  At  Pcrim  these  sounds  were  heard  at  about  two  *.3f.  on  the  Sr^ 
and  at  long  intervals  up  to  the  10th  or  Uth.  The  dust  was  also  met  whh  tt 
sen ;  nnd  along  the  entire  coast  of  YemeD  the  dust  fell  for  scTcnl  iij*. 
Several  shocks  were  felt  on  the  Sth  at  Mokha  and  Rodaida. 

6.  "  Notice  on  the  occurrence  of  on  eaHhquake  on  the  20th  of  Mareh,  ISil, 
in  Mendoza,  Arsentiae  Conrederation,  South  America."  Bj  C.  Uunaj,  Eif. 
Communicated  h;  the  President. 

At  about  a  qoartei'  to  cine  o'clock,  the  first  shock,  preceded  bv  a  thuidff- 
cinp  destroyed  the  city  of  Mendoia,  killing  (it  is  said)  two-thirds  of  ita  tillta 
thousand  mhahitants.  Altogether  there  were  eighty-five  shocks  in  ten  iijt. 
The  Innd-nare  appears  to  have  come  from  the  soutn-east.  Several  towns  soulh- 
east  of  Buenos  Ayrcs  felt  slight  shocks.  No  earthquake  took  place  a  CiSt; 
but  trarcUers  creasing  the  UpsallataPass  of  the  CotdiUeres  met  with  aiham 
of  Rfhes ;  the  pass  was  obstructed  by  broken  rocks,  and  chasms  opened  in  ili 
sides.  Al  Buenos  Ayrcs,  three  hundred  and  twenty-three  leagues  fromUendoi^ 
■ud  elsewhere,  it  was  ohserred  in  watch-nukera'  shops  that  the  peuduhiH 
mo-jiug  north  and  south  were  accelerated ;  thow  moving  east  and  wot  nit 
not  allecled. 

7.  '  On  Ihe 
E^q.    In  a  Lett! 
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t  uncommoiL    Mr.  Eoberts'  remarks  alao  led  me  to  infSer  that  the  speoimeAB 

hjui  obtained  or  had  seen  from  Cradley  were  either  P.  Lloydii  or  P.  LewUii. 
aw  I  obtained  some  twenty  specimens  or  more,  and  all  these  were  P. 
firaiuB ;  in  fact  I  did  not  meet  with  one  specimen  of  P.  Lewisii  or  P.  Lloydii, 
pould  farther  remark  that  with  regard  to  (Jradley,  Cephalaspis  is  by  no  means 

abundant  as  its  cousin,  Pteraspis,  though  I  did  obtain  three  or  four  tolerable 
ttds.  Let  me  alao  inform  those  who  are  about  to  visit  this  quarrr  (and  I 
ipe  many  are),  that  if  they  are  not  content  with  the  proceeds  of  tneir  own 
boor  they  may  obtain  specimens  both  of  Cephalaspis  and  Pteraspis  from  one, 
kcob  Grill,  a  respectable  Scotchman  residing  on  the  spot,  and  who  has  obtained 
any  fine  specimens.  I  hope  now  that  I  haye  shown  that  Cradley  is  a  little 
ore  worthy  of  a  yisit  than  Mr.  Hoberts  makes  out.  Its  situation,  too,  is  so 
mrenient,  that  many  ought  to  viut  it  from  Malvern,  the  distance  between  the 
ro  places  beingbarely  seven  miles. — I  remain,  yours,  &c., E.  iL Lanksstxb. 

GBOLoei  or  SuoDSRsnELD. — In  reply  to  your  question  of  a  "  Young  Geo- 
igist"  in  the  July  number,  I  may  mention  that  along  the  Yorkshire  coast 
om  Spurn  Point  to  Hartlepool  the  strata  belongs  to  the  Secondary  Division, 
Koept  a  small  portion  callea  the  Bridlington  crag,  discovered  by  the  late  Mr. 
^illonson,  of  Bridlington  Quay.  The  strata  abKDve  alluded  to  are  overlaid  br 
hift ;  the  greater  proportion  of  which  consists  of  a  purple  clay,  mixed  witn 
ragments  of  "  almost  every  kind  of  rock,"  both  water-worn  and  sharp  and* 
ngixlar,  and  varying  from  pebbles  to  boulders  of  large  size  and  weight ;  along 
rith  these  are  sometimes  round  bones  of  Mastodon,  Elephant,  Irish  Elk,  &c., 
nd  here  and  there  implements  of  flint. 

At  Spurn  the  beach  is  low  and  shingly.  Kilnsea  crag  and  a  new  cave  are 
;reat  attractions  between  Dimlin^ton  Hill  and  Holmpton,  where  is  a  freshwater 
lepoait ;  and  the  like  occurs  at  Witheningsea,  Sandley  Mere  and  Grinston  Garth. 
^ear  Homsey  there  is  a  submerged  forest.  At  Skipsey,  Barmston,  and 
Unburn,  various  bones,  of  extinct  animals  are  met  with,  as  also  are  freshwater 
hells  in  abundance.  When  the  tourist  arrives  at  Bridlington  he  can  exa- 
Bine  the  chalk  in  the  various  quarries  at  that  place,  and  freshwater  shells 
ire  to  be  found  in  the  cliff  on  both  sides  of  Bridlington  Harbour. 

The  Bridlington  crag  is  met  with  near  the  north  side  of  the  north  pier ;  but 
his  deposit  can  seldom  be  worked,  owing  to  its  being  covered  by  sand  and 
^rel  thrown  up  by  the  sea.  Some  good  specimens  of  the  fossils  are  in  the 
nnseum  of  Arthur  Strickland  Esq.,  at  Bridhngton  Quay.  Two  miles  north- 
iast  of  Bridlington  Quay  is  Sowerby,  where,  in  the  chalk,  a  little  below  high- 
rater-mark,  the  collector  will  be  rewarded  with  a  fine  series  of  fossil  sponges, 
^  This  locality  must  be  visited  from  Bridlington,  that  being  the  satest 
rtwd  to  Sowerby  Cliffs.  The  next  point  of  attraction  is  the  great  cave  at 
Elamborough,  called*  "  Bobin  Lytbes  Hole,"  and  tluree  hundred  feet  long  by 
ind  ninety  feet  high ;  besides  which,  there  are  to  be  seen  large  pillars  of 
shalk,  which  once  formed  the  entrance  to  other  caves  of  even  larger  dimensions. 
Pram  Flambro'  the  geologist  must  retrace  his  steps  to  Marton  station,  and  pro- 
seeding  to  Sbeeton  ^onr  miles),  will  there  find  the  far-funed  Speeton  Clay,  some- 
amee  considered  as  equivalent  to  the  Ganlt,  very  rich  in  most  beautiful  fossils. 
^^iWrtng  the  "  beck,"  will  be  found  red  day  and  chalk  overlying  a  bed  of  greeni^ 
rrey  chalk ;  the  reid  chalk  rising  from  the  sea  shore  at  about  three  nmes  from 
Speeton,  &c.  No  more  can  here  be  stated  about  this  singular  stratum  of 
Eted  Chalk,  but  much  more  may  be  seen  and  found  by  a  careful  examination 
than  has  hitherto  been  reported  in  the  Rev.  Mr.  Wiltshire's  account.  Yet  that 
rentleman's  paper  will  oe  a  guide.  The  Speeton  Clay  is  succeeded  by  the 
Irst  member  of  Middle  Oolite,  the  Coral  Kag,  and  Calcareous  Grit,  which 
rocks  form  that  remarkable  and  dangerous  ruck  called  Filey  Brig.  From 
'ioM  pcHnt  northward  the  strata  oontinne  to  rise  aboYt  the  Yenj^l  ol  \}t!^  ^ub^  «^ 
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are  succeeded  bT  tliick  beda  of  Oxford  claj,  restioff  on  hud,  tani^,  tnd  fem- 
ginous  b«d3  c^ed  Kellowa;  rock,  fonmng  the  bou  romuitic  cliffs  on  w\a^ 
alands  Scarborough  castle.  In  cooclusiou  we  at&te  that  the  jamii 
gentlemen  from  Huddersfield  may,  when  tbej  amve  at  Whitby,  for  om 
shilling;  and  sixpeuce,  pnrchase  a  ooob  called  "  The  Foaails  of  the  Yorksbiie 
Lias  Described  from  Nature,"  which  book  coattuna  i  short  ontlin:  of  tlie 
genl(^7  of  the  Yorkshire  coast,  illustrated  with  sectioos,  and  intended  u  i 
guide  for  straneera.  There  is  also  a  map,  bj  Hr.  Simpson,  price  silpFiiR,to 
mat  be  bad  at  Silvestor  Heeds',  Whitby,  or  m  London  of  Whittaker  uid  Co, 
Ave  Maria  Lane. — I  am,  Sir,  joura,  &c.,  E.  Tindaix,  Bridlington. 

Old  Red  Cornstone. — June  5th. — Received  a  Tisit  from  Messrs.  Ponie 
and  Page,  whom  I  accompanied  to  the  Park-kill  Comatone,  and  red  and  grtj 
sandatonea.  The  oomstone  is  overlaid  by  a  coarse  jcllow-colonred  sandstone, 
with  intermediate  stripes  of  red  and  blue  marls,  and  strikingly,  aa  remarked b; 
Mr.  Powrie,  resembles  the  Dura  l)eu  beds,  in  coafirmation  of  mj  own  Tiewi. 
The  true  ITaiop/ycAiaii  Red,  like  Clashbinnie,  indicates  and  almonds  bi  \he 
Kcides  of  this  typical  fish.  The  Parka  deeipifiu  tilestone,  the  Erst  discovered 
habitat  of  this  fossil,  was  next  examined ;  where  amongst  the  debris  I  sne- 
ceedcd  in  findiug  a  beautiful  specimen  of  Pl^rygofiu  aMlicKt,  the  first  of 
the  kind  ever  detected  in  this  portion  of  the  deposit.  The  Balmdden  ind 
TcaliuK  beds  constitute  the  extension  of  the  formatioa  on  the  opposite  sbpes 
of  the  Taj. 

June  19th.— Visited  Mr.  Powric's  hospitable  mansion,  and  was  tndv 
delighted  with  his  rich  collection  of  the  grey  tandttone  fossils.  All  the  quuiiM 
---■'■        ■"  -      '        ;e  of  thlrrv  mlJ.s.  iwe  fsuminpd  durln-  ...v  M«,  x^l 
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THE  TORBANB  HILL  MINERAL. 

By  the  Editor. 

**  Not  many  years  ago,"  Mr.  Salter  tells  ns  in  his  admirable  "Lectnre 
on  Ooal,"  printed  in  this  volume,  '*  the  *  bigwigs '  in  England  were 
assembled  in  condave,  and  the  elite  of  science  was  called  before 
them"  to  determine  what  certain  "  Inmps  of  a  blackish  brown  snb- 
sianoe^'  were.  Was  it  carbon  ?  Was  it  shale  ?  Was  it  cannel  P 
Was  it  COAL  P  Now  it  was  on  Friday,  the  29th  Jnly,  1853,  that 
these  "  bigwigs"  were  assembled  at  Edinburgh  to  give  evidence  or 
opinion  in  the  great  trial  of  Gillespie  against  Rnssell.  The  issues 
pat  to  the  jury  were,  ''  Whether  the  defenders  are  tenants  of  certain 
miiieralB  in  the  lands  of  Torbane  Hill  belonging  to  the  pursuers 
under  a  misAve  of  agreement  ?  and  whether  in  the  course  of  the 
period  between  the  term  of  Candlemas  1850  and  the  month  of  May 
1852  the  defenders  wrought  and  put  out  from,  the  same  lands  of 
Torbane  Hill  a  valuable  mineral  substance  not  let  to  them  by  the 
said  missive,  to  the  loss,  injury,  and  damage  of  the  pursuers  ?"  and 
the  damages  were  laid  at  ten  thousand  pounds. 

This,  in  simple  language,  amounted  to  this :  Gillespie  had  let  to 
the  RusseUs  oertain  lands,  with  the  right  to  dig  coals;  but  the 
Rnssells,  after  they  got  their  lease,  extracted  am^tKer  vuhslojiu^  ^t^- 

VOL,  IV.  <I  ^ 
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femble  to  ooal,  for  the  distillatioii  of  paraflBn.  Mr.  GillespiB  con- 
sidered n&tnraUy  eaoDgh  that  having  let  the  land  with  the  right  to 
dig  for  coab,  the  extracting  of  aoother  mineral  for  the  pupow  of 
making  a  mineral  oil  was  the  taking  away  of  a  proper^  belonging 
to  him  ;  whilo,  on  the  other  hand,  the  Rnaaells,  knowing  the  value  of 
the  substance,  and  the  large  revenue  it  was  prodninn^,  claimed  t 
right  to  it  as  being  a  kind  of  coal.  Thns  ten  thonsand  ponnds  ud 
a  great  revenue  rested  on  the  answer  to  the  simple  question,  What 
IS  Coil  F  This  was  ^he  question  the  "  bigwigs"  were  called  npon  to 
answer,  and  on  the  whole  a  pretty  mess  tbey  made  of  the  attempt- 
It  may  seem  an  easy  question  to  answer,  and  it  may  seem  an  ea^ 
thing  to  call  tbingB  by  their  right  names.  Wb  know,  however,  it  ii 
a  very  easy  thing  to  call  things  by  wrong  names,  and  so  many  thiagi 
have  been  called  coal  wrongly,  that  it  is  not  sDrprising  that  the  "  big- 
wigs" were  at  sizes  and  sevens  in  their  replies,  and  that  the  jmy 
founded  their  verdict  on  a  reason  totally  irrelevant  to  the  case.  Aa 
the  "  bigwigs"  conid  not  agree  as  to  what  coal  was,  the  jnrymea 
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they  grew ;  always  oyer  them  an  oyer-claj  or  roof,  or  a  stratum  of 
sand  oi  sandstone — some  kind  of  stratnm  or  other  to  show  they 
have  been  covered  m,  K  we  bear  in  mind  Mr.  Salter's  teachings  of 
their  origin,  we  see  at  once  how  necessarily  these  conditions  must 
be  associated  with  true  coal-beds.  Now  the  accompanying  section 
will  show  that  while  every  bed  of  coal  has  an  nnder-  and  an  over- 
stratmn,  the  Torbane  hill  mineral  has  neither.  No  snbsoil  for  the 
vegetation  that  formed  it  to  grow  in ;  no  roof  of  shale  or  sand 
to  cover  in  any  mass  of  decaying  leaves  and  tree-stems. 

We  well  remember  the  question  being  discussed  at  the  Geological 
Society,  and  the  witty  reply  of  poor  Edward  Forbes,  then  president, 
when  asked  What  in  his  opinion  was  coal  ?  "  That  is  a  question  for 
my  Lord  Coke  to  answer,"  was  far  nearer  the  truth  than  most  people 
at  that  moment  supposed.  In  the  ash — coke  or  cinder — of  coal 
there  are  traces  of  vegetable  structure — the  proofs  of  its  origin.  In 
the  residue  of  bituminous  shales  and  petroleums  after  burning  there 
is  no  vegetable  structure  to  be  seen — a  proof  that  the  origin  and 
constitution  is  not  the  same.  In  geology  at  least  the  proof  of  every- 
thing is  in  itself,  and  had  coal  and  all  other  bituminous  subtances  a 
common  origin,  they  would  all  give  the  same  results.  It  is  interest- 
ing, then,  to  consider  whether  there  are  not  beds  of  other  mineral 
bituminous  substances  than  coal,  the  history  of  which  may  be  not 
only  entertaining  but  instructive.  For  the  question  naturally  arises, 
K  the  TorbanehUl  mineral  is  not  coal,  what  is  it  ?  Anthracite  is 
fossil  coke.  It  is  not  coal  because  it  is  often  called  Welsh  "  coal," 
any  more  than  coke  from  the  coke-oven  is  coal.  It  was  coal  once, 
but  it  has  lost  its  gas,  and  is  not  coal  now.  The  Torbane  Hill 
mineral  is  not  anthracite,  neither  is  it  culm  nor  lignite.  It  may  be 
a  shale  (we  do  not  even  think  it  is  in  the  proper  sense  of  that  word) 
but  shale,  however  bituminous  it  may  be,  is  not  coal.  Shale  is  a  bed 
of  laminated  clay,  and  a  bed  of  clay  is  not  a  deposit  of  vegetable  fnatter 
Kimmeridge  shale,  highly  bituminous  as  it  is,  is  not  coal.  Neither 
can  any  shale,  however  vmpregnated  with  bitumen,  be  coal.  Are  the 
Caithness  flags  coal  ?  "  Of  course  not."  And  yet  they  are  so  highly 
impregnated  with  bitumen  that  they  are  used  for  distillation  in  the 
m^Tnft  way  as  the  Torbane  Hill  mineral.  Some  geologists  say  the 
bitumen  in  the  Caithness  flags  is  derived  from  fossil  ^\i\    Ttq.^  '^ 
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the  snbstaoisB  of  the  Caithness  fish  in  the  Caithness  flags,  as  black 
id  shinJTig  it  Hes  jon  the  surface  of  the  split  stone,  is  bitumen.  Bnt 
aj  not  these  fijflsils  be  bitominous  casts  of  the  moulds  left  in  the 
igskmee  b^  the  fossil  fish  after  Uieir  decomposition  P  In  limestones 
not  the  tfiibetaiioe  of  the  fossil  fish  carbonate  of  lime ;  in  sand* 
one  is  it  not  tSiax — 'flint.  And  were  flint  and  carbonate  of  lime 
le  ooofltitoetits  of  the  bones  of  those  fish  when  they  lived  and  swam 
.  ihB  ancieKxl  seas  P 

Were  the  bones  of  the  living  fish  of  the  Caithness*flag  period 
rmed  of  bttqinen  P  If  so,  what  a  singular  &ct  is  revealed  to  us — 
that  in  the  anoient  geological  periods  the  fish  formed  their  osseous 
celetcms,  and  the  scales  of  their  bodies  sometimes  of  bihimen,  seme- 
mes of  carbonate  of  Hme,  sometimes  of  flint,  and  perhaps  ocoa- 
onallj  of  other  mineral  substances,  as  they  appear  to  have  used  any 
Aterial  which  came  to  hand  with  utter  indifference,  while  modem 
ihj  on  the  contrary,  have  become  excessively  fastidious,  and  make 
leir  bones  only  of  phosphate  of  lime." 

The  Torbane  Hill  mineral  is  certainly  not  Caithness  flagstone,  and 
it  be  a  shaZe  it  is  certainly  not  coal.  Neither  is  it  "  Cannel-coal ;" 
id,  if  it  were,  we  might  question  that  term.     Is  Cannel  '*  coal" 

**  Cannel«coal"  means  candle-coal,  and  was  so  called  because  the 
iners  cut  the  substance  into  strips,  and  used  them  as  candles  in 
eir  works.  It  is,  however,  very  different  in  structure,  appearance 
id  fracture  ficx)m  common  coal,  and  from  which  it  is  also  distin- 
lished  by  the  products  of  its  distillation. 

There  are  large  cannel  oU-worka  at  EZannaha,  in  Virginia.  There  are 
jmel  oiZ-works  in  England,  in  France  and  many  other  places.  But 
is  use  which  *'  cannel"  coal  is  put  to  is  very  different  from  any  of 
e  general  uses  of  coal.  It  is  more  in  accordance  with  the  use  of 
tununous  shales,  petroleums,  Bangoon  tar,  and  other  substances 
bich  nobody  dreams  of  calling  coal. 

But  to  return  to  the  Torbane  Hill  mineral.    It  does  not  look  like 
al;  does  not  bum  like  coal ;  is  not  bedded  in  the  earth  like  coal ; 
»ver  was  made  like  coal.    And,  assuredly,  it  is  not  coal. 
K  we  wanted  further  aid  than  Geology  to  show  the  distinction 
ttween  them  we  could  call  in  the  chemist,  who  would  tell  \x&  t\vd.\> 
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coal  oaptha  conBista  of  hydro^carbons,  of  ihe  benzol.  cIrbs  and  the 
paraffin  class  :  the  greatest  proportion  being  of  the  fbrmer,  vrhidi  hii 
been  estenaively  used  for  aniline  and  other  dyes.  He  wonld  tdl  m, 
too,  that  for  a  long  time  the  parafi&n  series  was  too  dJflScnlt  to  extract 
in  any  quantity,  and  was,  therefore,  suffered  to  remain  in  the  pitch  ind 
tar  ;  that  snbseqnently,  however,  an  Edinburgh  chemist  stated  that 
he  had  found  a  means  of  obtaining  large  quantities  by  the  distillatioii 
of  coal  at  low  t^mperatuTDS,  but  that  when  his  metliod  was  tried  Dom- 
mercially  in  Scotland  it  was  found  that  the  only  mineral  which  oonld 
be  used  profitably  by  his  process  was  the  Torbane.  Hill  mineral ! 
Ucnco  thera  was  an  addition^  reason  for  the  Bussells  attempting  it 
the  great  trial  to  prove  that  substance  to  be  coal,  because  it  was  the 
only  substance  commerciallj  usable  in  the  patented  prooees,  for  which 
ordinaiy  eoai  was  wholly  unfit.  If  we  inquire  further  aa  to  tike  pro- 
ducts  rcsnlting  from  distillation,  we  find  that  coal  gives  off  at  low 
temperatures  chiefly  benzol  oils,  with  a  small  proportion  of  paiafEn, 
whilst  from  the  Torbane  Hill  mineral  there  are  three  aeries  of  hydro- 
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CORRESPONDENCE. 

FISH  BEMAINS: 

n  the  last  number  of  the  "Gxolooist,'*  some  obserrations  were  added  to 
esting  pagea  bjMr.E.  £L  Lsmkester,  on  the  Pberaspis  remains  at  Cradlej; 
lead  geologists  to  believe  that  perfect  plates  of  this  fish  are  found  there 
fully  as  blackberries  in  the  hedgerow^  To  use  the  words  of  your 
dent,  **  three  or  four  fine  specimens  in  every  block  that  one  turns." 
little  too  strong ;  and  differs  totally  from  our  experience  of  the  spot. 
9r  clue  to  the  discrepancy  would  consist  perhaps  in  an  i^peal  to  the 
Me  Scotchman  "  who  presides  over  this  pisciferoos  domain,  who  would 
enlighten  us  in  this  instance ;  and  certainly  provide  us  with  as  rich  a 
)ir.  Lankester  had,  and  at  the  same  rate,  viz.,  in  exchange  for  that 
sin  of  the  realm  that  Scotchmen  are  not  a  whit  behind  the  rest  of  Her 

lieges  in  loving.  We  should  be  much  indebted  to  Mr.  Lankester  if 
inform  us  on  what  authority  he  calls  these  Cradley  fish,  P.  rowtrattUj 
x>r  ignorami  always  thought  them  to  be  P.  LewisH  and  P.  Lloydii. 
that  this  note  should  appear,  if  it  only  save  anv  young  enthusiast  fix>m 
betaking  himself  to  Cradley,  fresh  from  your  last  number,  and  pro- 
h  too  Is^rge  a  bag  for  the  occasion.  I  believe,  and  the  Quarry  to  us  is 
pround;  that  he  would  have  his  expectations  clipped,  and  hi»  temper 
till,  do  not,  young  geologist,  turn  a^ide  from  Cradley,  but  repair  thither, 
dinner  in  thy  satchel,  and  thy  hammer  in  thy  pouch,  prepared  for  a 
;    and  though  thou  verifiest  not  Mr.  Lankester's  account^  forsooth, 

n^t  be  disi^pointed. 

Matxevs. 


Al^NUAL  MEETING  OF  GEOLOGISTS. 

Sib; — ^I  am  delighted  to  see  the  suggestions  you  have  thrown  out 
.ohth*s  Geologist,  and  in  order  that  something  tangible  may  come  of  it, 
propose  that  a  British  Geological  Association  Meeting  be  held  next  year 
icient  city  of  Hereford;  on  the  same  plan  as  the  British  Archaeological 
on  Meetings.  From  the  number  of  railways,  and  readiness  of  access, 
.  is  advisable  for  the  London  geologists,  as  also  for  the  members  of  the 
1,  Manchester  and  Oswestry  Clubs  who  could  reach  it  in  four  hours  time, 
ke  Cotswold,  Malvern,  and  Warwickshire  Clubs  are  close  by.  If  the 
I  of  these  associations  alone  would  join,  a  very  respectable  meeting  would 
)nsequence :  and  I  need  not  say  that  the  Woolhope  members,  who  have 
idquarters  at  Hereford,  would  leave  no  stone  unturned  to  welcome  their 
of  the  hammer.  Excursion-trains  might  be  run  each  day  to  places  of 
wn  geological  interest :  to  Church  Stretton  and  the  Longmynd  HUls ;  to 
ol  and  the  South  Wales  Basin  ;  to  Newnham  and  the  Triassic  cliflfs  of 
sm ;  to  the  Malvems  ;  to  the  Woolhope  Valley  of  elevation ;  to  the 
rians;  to  the  Ludlow  district  and  the  Clee  Hills.  I  will  venture  to 
no  place  in  the  kingdom  could  offer  a  more  varied  or  interesting  neigh- 
l  in  which  such  an  association  might  inagurate  its  annual  gatherings. 
;  not  least,  Hereford  offers  plenty  of  accommodation  for  any  number 
jrists  that  might  attend. 

I  am,  dear  Sir,  yours  faithftilly, 
rrt,  August  19.  Q.  P.  BevilK. 
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THE  BIBUCAL  DATE  OF  MAN'S  CBEATION. 

SiB, — A  correspondent's  enquiry  in  yonr  Jnly  immbpr,  aa  to  Che  anthoriij  b 
tfae  iato  of  man's  creation  on  the  earth  being  placed  at  about  4,00U  yfon  Mm 
the  Christian  era,  dosorves,  I  humbly  think,  an  answer  rather  cleonir  ud  mn 
to  the  point  tlum  is  contained  in  Mr.  L.  Horacr'B  somewbat  lengthy  diKumii 
on  thiB  subject.  That  gentleman  does  'not  seem  to  bo  aware  thai  there  Ian 
been  later  ooimneutaMn  and  critics  on  (Jie  chronology  of  the  Bible  than  Aidi- 
biflhop  Cshar;  Buch  as  PTyneB- Clinton,  Brown,  and  others,  whose  indnslijii 
weU  as  aonmen  on  such  aabjects  it  is  siiaply  ridiculotu  to  ignore.  As  tira 
authors  plainly  »how,  any  one  may,  without  much  trouble,  Terify  for  hinuilf  lii 
period  of  1,000  yesj^,  or  IheTFabovU,  Irom  the  datos  and  notices  often  nf^bed 
111  th,^  Bible  itacif,  I  give  l^fynes  Clinton's  conclusions ;  but  there  or*  mn 
modem  works  on  the  iubjeot : — 

From  the  creation  (of  man}  to  the  Qood 1,666       jtnM. 

From  the  Hood  to  the  oaJl  of  Abraham     SU         „ 

From  Chia  call  and  tha  Eiodos  from  Egypt 480  „ 

In  the  Wademess  40 

Timaul  Jaabaaand  Judges  4fi7  (k.)  „ 

Tlmeof  Samuel  38  (ij  „ 

Time  uf  tha  Kings  and  the  atptiri^  in  Babylan    4fll         „ 

Duration  of  tho  uaptivity    70  „ 

Total a,S28       yew. 

Tho  return  from  this  captivity  took  place  soon  uAor 
the  ooniiuoBt  of  Babylon  by  Cynit,  King  of  Periia, 
which  is  fUod,  tram  proluiD  history,  at  B.c 636  „ 
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PROCEEDINGS  OF  GEOLOGICAL  SOCIETIES. 

Geological  Society  op  London. 

,h.e  leport  of  the  proceedings  of  the  Greological  Society  of  London, 
in  oar  last  nomoer  (d.  365),  we  inserted  the  abstract  of  Mr. 
)*8  paper  on  the  Old  Red  Sandstone  of  Forfarshire,  in  which  it  was  stated 
le  author  "  believed  that  the  marls  and  sandstones  at  Whiteness  (near 
ith^  are  not  nnconformable,  as  Sir  Charles  Lyell  has  represented  tiiem 
pnolished  section." 

are  requested  by  Mr.  Powrie  to  state,  that  having  revisited  Arbroath 
lis  paper  was  read  to  the  Geological  Society,  he  has  ascertained  that  Sir 
s  Lyell's  section  was  correct,  and  that  the  newer  strata  alluded  to  are 
formable. — ^Ed.  Geol. 

Half  a  Day  with  the  Cotswold  Clttb. 

d  natural  history  excursions  diffuse  a  knowledge  of  nature's  fair  creation; 
re  not  vain  pursuits ;  the  sedentary  professional  man,  who  is  fond  of 
1  science,  can  therein  counteract  that  strain,  stress  and  tension  of  the 
which  the  wear  and  tear  of  life  imposes.  Besides,  are  they  not  agree- 
ehicles  of  a  mode  of  instruction  not  to  be  despised  in  these  bookish  (uys ; 
ind  of  teaching,  the  value  of  which  we  can  scarcely  overrate,  namely,  of 
sripatetic  species  that  the  "  stout  stagyrite  delighted  in."  Perhaps  we 
t  rash  in  sn^gestin^  that  even  Aristotle  may  have  been  the  first  founder 
l-clubs! — lie  certainly,  it  appears,  lectured  while  walking;  the  members 
dub  were  dubbed  "  ihe  walking  philosophers,"  or  peripatetics,  and  as  to 
>re9ident's  knowledge  of  natursJ  nistory,  why  "  r^la  va  sans  dire :"  since 
r,  Porbes,  Huxley  and  many  another  f^f^/i  vouch  for  his  careful  study  and 
ous  insight;  and  have  we  not  his  "History  of  Animals"  and, other 
es  akin  to  testify  this.   Whether  further  resemblance  to  our  Eield^^lubs 

traced  or  not,  it  is  not  too  much  for  us  to  indicate  that  perhaps  they 
leir  annual  subscriptions,  their  dinners  " ala  carte"  and  their  ladies' 

The  latter  is  at  least  problematical.  The  Athenians  possessed  their 
plished  hetserias,  and  surely  it  is  not  too  mild  to  conjecture  that 
may  have  been  admitted  to  tne  lecturing  saanters  of  that  age ! — ^Be  that 
lay,  field-dubs  are  an  ancient  institution,  and,  with  this  powerful  sanction 
sm  as  such,  i1  was  not  without  a  heightened  pitch  of  expectation  that 
termined  to  get  off  for  a  day's  ramble  with  one  of  the  West  of  England 
ies.  We  were  told  by  a  member  that  they  usually  reckoned  on  doing 
welve  to  fifteen  miles  at  a  tarn ;  this  much  is  not  an  inordinate  dose, 
lit  we,  and  will  well  oxygenate  the  blood.    So  we  prepared  to  start 

the  hills  and  far  away,"  and  join  the  Cotteswold  Society.  This  society 
lot  rank  among  the  epnemerals ;  it  is  of  some  standing ;.  its  transactions 
oted ;  and  it  has  inscribed  on  its  list  some  choice  names,  such  as 
jny,  Buckman,  Strickland^  Voelker,  Wright,    Brodie,  and  Symonds. 

compared  with  the  Tyne  Club,  if  not  superior,,  it  may  certainly  be 
tted  with  it.  And  then,  what  a  noble  field  for  these  explorers,  leaving 
r  the  nonce  the  ecclesological,  archselogical,  botanical  and  entomological 
ss  of  the  shire  and  only  regarding  the  cathedral  city  of  Gloucester.  Nortk^ 
roL.  IV.  ^^ 
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snut  h,  cast  aiiil  neat  uf  it  licBirork  for  the  liatniucr.  IlaTlIill  siluriam,  Poirtl 
of  IX'AR  ciiiil  ftcld,  lias  iwctimui  ut  Wdnlodt.'  lUiJ  West'bur;  of  uii5unias»itik 
iutereai,  and  that  auperb  laaee  of  oolite  llial  so  ap'lf  tiod  eu]iboiuoiiMv  drK^ 
ativs  \lw  rlub  in  qntstinn,  the  "  Cotlcswold."  Silurian,  Oolitic  tutd  Liil^u 
(li'imniiK,  niil  uiLTC  ]itit('hc!i,  iill  »tnuil  iviiliiii  rcttrli;  and,  us  on  intiiationfnm 
Mr.  A.  Ilolloni),  M.P.  f<w  Kvcrshiiui,  hwl  brcn  aecc]>tcd  fur  t  lie  club  to  dJM 
at  IiIh  inaiL'>imu  hiiniblctouIliniKe,  it  wascunsiilereilthut  tbe  Middle  Liaiwoud 
fiinu  a  "  iiircr  </*■  mixtaiire"  with  lUe  "  mtrvri'  of  Upper  Lias.  Xor  «ai 
thiH  th(!  wiKilc  of  the  bill  of  fiire.  It  would  be  tedious  and  egotistical  on  ni;r 
IKuttoiutrmlemerepcrtomdiiieideiiti;  sufficient  is  it  toreeoiuitlhat,  at  tlarliu;. 
enrly  in  the  moniin);,  one  of  fair  praniise,  unil  all  things  lookini:  "  r^ttttr  it 
rcHf,"  we  reikehcd  the  station  in  gnod  time,  bnt  not  the  train.     For  vhilr  in- 

Siiirinf,'  for  tbe  riqltt  curringi',  on  one  |ilalforni,  like  I'nifessor  CJwen  inquiriuE 
)r  tjiR  W^it/ wluile,  wc  Iranu-d  tu  our  iniirlifinition  thnt  our  train  bid  ji:>t 
glided  olt  from  the  other  plulforni,  there  being  two  stations  at  Glour^vtcr. 
Chewing  the  cud  of  tti.sap|iointnient  for  tlin-c  long  hours  wns  pi'nanee  cnot:):h, 
and  a  degree  worse  than  a  Mcdilermuean  Iniurelte.  Iteiiine  to  an  endaibii. 
Ih-ii-etion  ccated— a  start  alwut  noon  enlivened  our  torpidity,  and  wc  bepnto 
Idol:  aJMut  UH.  Soon  sjH-d  we,  froui  Ulnuee^ter's  liiir  tower  "  ye  nndt  of 
{iliwtrre  and  re  Westyme  lande,"  and  rntiled  along  tbe  iron  road.'  TTie  MiJ- 


naeiilar)  a  Rimilar  rniineiice  but  u-ilh  a  (jnaint  little  tuTTctredeburehon  tkrlii!^ 
pcreliMl  amid  tnies,  making  one  wonder  how  the  parson  gets  up  there,  for  n 
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zom  the  neighbouriiig  quarries  on  the  hill  now  appeared  alongside  the  road ; 
he9e  were  quite  a  treat  to  look  into,  but  saolT  tantalizing  withaL  We 
omoaslj  peered  at  the  semi-enshrined  fossils,  ana  reluctantly  l^t  them,  our 
mall  trimming  hammers  were  unequal  to  the  fray,  whioh  required  a  tool  with 
A  least  a  three  or  four  pound  heaa,  to  shirer  such  refractory  stuff  as  touffh 
aariitone  rook.  A  pleasant  sight  was  it  to  see  busy  teams  and  men  in  every  fidd 
'  canying  the  wheat,"  some  of  these  swarthy  sons  of  the  soil  we  descried  under 
hedge  r^Msing;  they  were  discussing,  in  an  intenral  of  labour,  their  cider 


he  fellow,  good  numouredly.  It  could  not  be  spared,  so  we  pusned  on,  not 
imitttng  to  entertain  the  inference  that  the  dairy  produce  must  oe  very  haid  in 
hoae  parts,  and  reached  Bcckford  Lin.  This  well  known  hotel  stands  near  the 
T088  roads.  Here,  we  thought,  some  track  of  the  Cotteswoldlians  must  be 
ietecCed.  A  joung  crinolined  and  rineletted  daughter  of  Boniface  appeared, 
nd  soon  alleTiated  hopes  and  fears  with  news,  "  that  the  gents  were  gone  up 
o  Alderton  stone  quarry."  Resuming  our  way — ^we  had  not  gone  far,  ere  we 
Damt  from  a  cow-bor  tnat  the  people  were  "  up  in  the  bricb^ard;"  and  (there 
hey  were  sure  enougn,  near  upon  thirty  of  them,  scrutinizing  mother  earth,  and 
ntent  upon  their  work.  A  yery  large  "  brick  pit"  it  was,  extending  into  the 
'ery  base  of  Dumbleton  Hill.  This,  as  I  saia  before,  is  one  of  the  outliers, 
Qoored  as  it  were  off  the  northern  chain  of  the  Cotteswoid.  The  others  are 
Iredon,  Stanley,  Chcenton,  Churchdown  and  Robin's  Wood  Hill,  idl  truly  iso- 
&ted ;  a  few  others  part  idee  of  the  peninsular  character.  Their  formation  is 
ientical ;  and  what  we  shall  say  of  Dumbleton  will  apply  to  the  rest. 

At  the  "Brickfield"  they  were  excayating  a  fine  stiff  clay,  making  part  of 
he  Upper  Lias,  called  **  the  A.  raricostatus  Zone,"  after  the  ammonite  of  that 
mme,  which  peryades  it.  Some  good  Lias  fossils  were  here  tamed  ap,  among 
rhidi  we  noticed  ammonites,  crenatulse,  eucullefie  andgiyphites  ;-it  also  yield^ 
0  the  explorers'  hayresacs  some  admixture  of  fossils  of  "  marlstone  type,  in- 
icating,  as  some  thought,  the  presence  of  true  **  passage-beds"  between  the 
jower  and  Middle  Lias,  To  this  fast  growing  use  of  the  expression  "  passage- 
leds"  we  yenture  to  take  exception,  unless  it  be  used  with  proper  restriction. 
Syeiy  formation,  every  bed  almost,  is,  in  a  certain  sense,  a  "  passage-bed." 
'  Natura  wmfacit  saltum,'  Ascending  the  spur  of  the  hill  we  quit  the  Lower 
iias  beds  that  form  the  lower  floor  of  the  vale  and  basement  of  the  hUl,  thence 
asaing  over  the  marLstones  of  the  middle  Lias,  near  the  top  of  which  the  marl- 
tone  rock  is  exposed  bjr  frequent  quarrying  for  road-metal,  we  come  to  the 
Jpper  Lias  entablature  of  the  hill.  This  consists  of  blue  afid  yellowish  shales, 
hrough  which,  with  irregular  course,  runs  the  "  Fish-bee^"  a  band  of  "  cement- 
tonea,"  not  worked  in  these  parts,  but  of  considerable  economic  value.  They 
re  worked  in  Yorkshire,  at  Boulogne,  and  particularly  at  De  Vacrof,  in  Prance. 
Jflo  in  Canada  and  in  the  States  of  America.  Roman  cement  is  fabricated 
rom  them :  they  are  first  burnt,  then  ground  to  powder,  and  packed  closely  in 
it-tight  barrels  on  account  of  their  strong  affinity  for  the  moisture  of  the 
tmosphere.  Tertiary  concretions,  it  is  well  known,  are  also  used  for  the  same 
urpoae. 

Sk>me  of  the  party  were  now  at  the  marlstone,  of  which  I  will  say  a  word, 
lie  under  zones  of  Middle  Lias,  from  being  destitute  of  yalue,  are  never 
xcayated,  and  are,  therefore,  only  to  be  got  at  in  a  chance  drain,  or  deep 
itch  or  lane  cutting.  Concealment  is  the  rule  till  we  come  to  the  marlstone, 
liis  material  is  oi  undoubted  touc^hness ;  the  quarrymen  call  one  bed  of  it 
lie  "  Leather  Bed ;"  still,  unlike  leather,  it  gives  out  a  clear  ringing  sound 
rom  the  impact  of  the  hammer.    Here  the  company,  eaooura^<^  b^j  i^^  ^S^^ 
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of  ammonites,  belcmnitM,  myacitcs,  and  IJmR,  ostrcK,  nonolidK,  modiolK  ud 
bracliiojindo,  toilrd  sway  at  the  rock;  «nd  the  click,  click  of  the  humm 
Tesoimuc<l  thnnigli  the  coppir^. 

Meanwhile,  many  of  the  older  hands,  shutting  their  crea  to  the  hlmdiili- 
menls  of  the  inurlstone,  push  upward  and  attack  the  "  f  isb  Bed"  nf  the  UppR 
Lia.^,  which  they  well  know  contains  the  choiceat  apccimena  of  fish,  cnutaacui, 
and  insect,  nay,  even  of  reptilian  remains,  for  this  la  the  "  Saurian  Zone." 

U-ptolnit  ennetntrieK)  was  now  found  by  Mr.  Norman ;  a  fine  Patkjnnu 
bv  Mr.  IloUand,  and  a  series  of  veriebnc  of  a  species  of  letktiotiaantbj  Hi. 
Aloorc.  As  a  "  3auriau  Zone,"  it  is  well  known  all  through  Europe,  tisa 
nothing  can  be  more  constant  and  persistent  than  the  coune  of  the  Upper  Lin 
fonnation.  Indeed,  nowhere  can  Geology  point  to  a  truer  or  more  cxttnilcd 
hurlzoiu  Under  the  Sliales  we  detect  the  Lepttena  Bed,  a  band  of  but  fn 
inches  in  thickness  yet  embracbg  nunierons  tiny  shells,  mostlv  bnchiopod.^ 
but  some  Nuculte,  ftc.  Under  and  over  the  Fish  Bed  are  sh^es  remarkiUc 
for  tiieir  perfect  lamination;  splitting  tliem  open  with  a  clasp  knife  we  hiTc 
under  our  e;e,  a  table  of  contents,  carious  to  note,  and  deeply  instmciiTe. 
IJipplc-innrkcd  fuirowa,  sea-weed,  ever  and  anon  disposed  in  places  only 
wliithcr  the  eddying  of  the  current  had  drifted  il,  just  as  we  may  see  any  day 
on  [he  strands  of  our  own  sea-girt  isle.  To  feed  on  these  alga  pasture*  are 
the  crustaceans)  prawn-like  iu  form  end  sice,  in  no  contemptible  number;  ud, 
as  a  Anal  exemplification  of  the  cyclical  law  of  life,  here  lurk  the  npariDui 
fish  and  predaeeous  ccpbalopod,  toe  armed  cuttle  and  belcmnit«,  with  olbcf 
such  flesD-eaters,  allured  by  the  lenipting  bait.  A  fish  that  marrellouslT  it- 
seniblcs  many  Liassic  forms  is  the  cai>clin  {Mallotm  tillotoi)  of  our  bmt^i 
'"   S  alike  palatable  lo  us  as  to  the  sTunted  Esquiniauj;  orGrecnlandt-r." 
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iooaauDg  with  Prestwich,  and  working  out  the  distinction  between  the  high 
iTeland  low  level  drifts  of  the  Pleistocene  era,  with  pertinent  obsenrations  on 
^CQstrine  and  river  action.  Mr.  Symonds  strongly  appealed  to  his  fellow 
lembers  to  aid  him  with  their  individual  observations,  dv  noting  particularly 
le  organic  contents  of  the  drifts ;  a  due  might  thereby  be  obtained  that 
oald  elucidate  many  of  the  pleistocene  phenomena. 

Thereon  ensued  a  discussion,  sustained  in  a  lively  and  erudite  manner,  by 
[esara.  Moore  and  Woodward,  the  latter  contributing  a  just  and  discriminating 
scoont  of  the  ^»ontolo^cal  differences  between  high  level  and  low  levd 
mammalia,"  with  geoloflrical  remarks  on  the  habits  of  the  tropical  Bison  and 
le  lai]^  Pachyderms,  such  as  Elephas  antiquus  and  E.  primi^enius,  glancing 
t  their  aptitude  for  enduring  the  neor  of  the  glacial  epoch. 

Another  paper  was  communicated  by  Mr.  Frederick  Smithe  on  the  Upper 
lias  of  Churcndown  Hill,  a  similar  formation  to  Dumbleton,  the  writer,  alter 
iving  a  brief  resum^  of  the  divisions  and  sub-divisions  of  the  Lias  and  the 
monyms  of  the  subordinate  zones  as  used  by  the  chief  European  authors, 
jstricted  his  attention  to  the  "^Ammonites  communis  Zone"  of  the  Upper 
lias,  which  reposes  on  the  marlstone,  and  treated  this  zone  in  its  development 
t  Churchdown — first  lithologically,  then  palseontologically. 

As  to  the  included  beds,  the  A  communis  Zone  comprises  (1),  on  top  the 
Aminated  Shales ;  (2),  the  Fish  Beds  withm  them ;  (3),  the  Leptaena  Bed 
ing  beneath  the  "  Alga-bed ;"  (4),  the  Marlstone  upper  beds,  embracing  a 
lurse  of  siliceous  nodules.  The  author  had  exhumed  remains  of  TeUosaunu, 
nd  FterodactytuSy  Cokeia,  a  not  uncommon  Lias  crustacean,  Pachyeormw, 
'eiragonalepU  eoncentricus,  Lepidolepis  ovalis  and  dapeditu ;  also,  BeUmno- 
ma,  Ammonitet,  and  such  molluscan  forms  as  Osiraa,  Nttcula,  Area,  Modiola, 
lomotii  and  Pondonomya, 

Boitellaria  bein^  nearly  the  only  gasteropod  in  the  catalogue.  Li  short, 
ir  a  locality  consiaered  so  poor  in  comparison  with  the  Somersetshire  deposits, 
Dt  a  bad  harvest. 

The  president,  at  the  close  of  a  most  enjoyable  day,  admitted  to  be  one  of 
le  most  delightful  meets  of  the  season,  invited  the  members  to  attend,  on  the 
rth  of  September,  at  Worcester,  when  Sir  Charles  Hastings,  the  Bishop  of 
le  diocese,  and  M.  ChaiUu,  the  African  traveller,  are  expected. 
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Stohs  Weapon  xs  a  Fossil  Deee's  Skull. — Sir, — ^Li  the  notice  you  took 
r  my  pamphlet  in  the  "  Geologist"  of  June  last,  entitled  "  Remarks  on  the 
lint  Instruments  found  at  Amiens  and  Abbeville  in  connection  with  the 
•Jadal  Theory,"  you  consider  that  it  would  be  highly  desirable  for  me  to  elu- 
Idate  one  remarkable  statement  made  by  a  more  piurticular  statement  of  the 
icts.  Thel  statement  you  allude  to  I  consider  to  oe  that  in  italics :  "  I  can 
tx>ve  that  the  Lish  Elk  vras  contemporaneous  with  man,  having  seen  a  stone 
Eunmer  sticking  in  the  skull  of  one,  and  also  the  heads  of  others  which  had 
sen  perforated  by  the  same  kind  of  weapon." 

I  can  now  give  you  full  satisfaction  on  that  subject,  having  now  in  mv  pas- 
*uion  the  i£ntical  stone  hammer,  or  rather  stone  axe,  or  celt,  which  was 
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fgund  in  the  frontal  bone  of  that  Megaetrot  Biberniau :  the  head  it«df,  I  m 
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GiQLOOT  Of  Stonihavxv. — Sib, — Observiii|^  aii 
enquixj  as  to  the  nature  of  the  geology  (^  the  neigh- 
bourhood of  Stonehaven  in  the  "  Not^  and  Queries" 
of  jour  number  for  July,  by  some  one  subscribing 
hinoself  S.M.,  I  send  you  the  annexed  section  ex- 
tending across  the  Old  Hed  formation  of  the  county 
of  Kincardine  from  the  schists  of  the  Cairn  O'Mount, 
in  the  Grampian  ranfle,  to  the  sea  at  Millton  of 
Mathers,  witn  a  brief  description  of  these  formai- 
tions  as  there  found,  hoping  it  may  be  useful  to 
S.M.  in  aiding  his  researcnes  there,  as  although  t!ie 
rocks  at  Stonehaven  are  identical  both  in  character 
and  order  of  sec^uence  with  those  of  the  section,  yet 
several  unexplained  irregularities  exist,  rendering 
this  a  very  interesting  field  for  research. 

It  will  be  discerned  from  the  section  that  the 
sandstones  of  Kincardineshire  are  twice  brou^t 
up  for  the  inspection  of  the  geologist.  Unoon- 
formably  overlying  the  schists  and  clay  slates  of  the 
Ghnmpians  from  which  they  are  cut  off  by  consi- 
derable trappean  outbursts,  they  first  dip  at  a  very 
high  angle  towards  the  south-east,  bescending 
from  the  Grampians  we  rise  in  the  series  of  rocks 
iintil  we  reach  a  synclinal  line,  crossing  which  we 
again  pass  over  the  same  formations,  until,  on 
reaching  the  sea  at  Millton  of  Mathers,  the  very 
lowermost  beds  of  tlie  series  are  again  exposed. 
At  that  part  of  the  section  where  tlie  syncline  exists 
the  rocLs  are  quite  hidden  by  the  overfying  Boulder 
clay — its  exact  position,  I  am,  consequently,  unable 
to  point  out ;  but  from  my  knowledge  of  its  direc- 
tion in  the  neighbouring  county  of  Forfar,  where 
the  same  series  of  rocks  are  formed,  I  should  expect 
it  to  pass  along  a  little  south  of  Eettercaim,  Phaesdo 
House,  &c. 

In  describing  these  formations  we  will  commence 
with  the  loweimost  beds  as  found  at  either  end  of 
the  section,  ending  with  the  uppermost  at  the  syn- 
clinal line.  Thus  first  we  have  at  the  upper  part  of 
any  line  of  section,  a  series  of  dull  deep  red  ^ts, 
a,  more  or  less  indurated,  represented  at  Multon 
of  Mathers  by  soft  sandstones  and  marls.  Very 
low  in  these  gritty  beds  is  found  a  bed  of  concre- 
tionary limestone,  y,  which  has  formerly  been 
wrought  to  some  extent  both  at  Glatterinff  Brigg 
and  MiUton  of  Mathers.  I  am  not  aware  that  any 
fossil  has  yet  been  found  in  these  grits  or  lime- 
stones, near  to  the  Clattering  Brigg;  but  in  a 
quarrv  from  which  rather  indurated  red  flagstones 
have  oeen  taken,  the  surftu^es  of  these  flagstones 
are  occasionally  found  covered  with  the  impressions 
of  rain  drops,  the  trails  seemingly  of  Crustacea  and 
annelids,  and  often  finely  rippk-marked.  Similar 
flags  and  occupying  the  same  low  place  in  these 
rocks,  many  beautiiolly  coveted  mlVi  ^\ss^&as  Ti!t»£i.- 
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inj;s,  irere  some  time  wo  saved  From  deatniction  by  the  care  of  the  Iter.  Hi^ 
Mitfhdl,  from  a  road  tEcn  iiithe  course  of  being  made  in  the  riiloKC  of  Femdfi 
in  Forfarshire.  These  grita,  or  their  represeatatiTes,iin3»  upwards  into  in  ciujc- 
mnuslv  developed  conglomerate,  r,  immedialelj  east  of  the  line  of  section.  TV 
Fcnnlfa  range  of]  iiU*t  is  almost  ciitirel^v  composed  of  thia;  and  to  the  south  h  a 
again  upheaved  in  verr  Ftreat  nuiss  in  the  Uanocic  range,  where,  hovever,  it  i> 
ciinsidenibl;  broken  up  by  igneous  irruptions.  Thefrrej,  Saggrbeds,  withtbrir 
sliales  and  thin-bedded  flagstones,  h,  liom  which  the  Arbroath  paTemenl  ha 
been  so  htrglj  obtiuned,  are  intercalated  in  the  lower  portions  of  this  congio- 
mertilc;  and  although  not  so  largely 'developed  in  the  cooglomentei  of 
Kincardineshire  as  in  that  of  the  eoual.y  of  Forftir,  yet  these  Ab^ct  beds  m 
not  unrepresented  there;  the  fossiliferous  deposits  of  Cautcrland  Den,  vhich 
the  Rev.  Hurii  MitchcU's  explnrariuns  have  made  bo  wcU  kuown,  belnnt  to 
these  l)eds-  they  are  nlso  found  in  the  rocks  in  tlic  baj  of  Stonehaven,  when 
I  have  dng  onl  pieces  of  shale  similar  to  that  of  Cauterland  Den,  with  Parti 
dfcipiem,  sc,  here,  however,  tliej  are,  only  to  be  reached  at  low  water.  Tiax 
beds  nre  particulnri;  interesting  as  the  only  part  of  eitjier  the  Kineardinnhiit 
or  Forfarshire  roeks  that  Ijave  proved  uudoubtedlv,  in  some  uistanees,  ricMj 
fossiliferous — to  them  belongtheFamell  shales,  witn  their  beautifully  presen-ed 
small  cunoid  and  other  fishes,  crustaeea,  &c.  The  Yealing  and  SiJlaw  ^haln, 
whieh  Mr.  W.  McNieoll's  acute  resrarehes  have  proved  to  be  almost  equally  ricli 
in  ielithyic  remains,  the  LcysniiU  flagstones,  with  their  uuequalled  specimeu 
of  Cephahiapis,  the  Carniyllie  Quarries  from  which  the  flnest  ofall  the  spcdmcu 
nf  PlfiygolM  JKfflieiM  has  been  obtaiuedj  all  form  part  of  these  iiitefcalaled 
flagstones  aud  shales.  The  conglomerate  is  Rcain  overlaid  by, -or  rather  pasHS 
reddish,  generally  highly  micaceous  saudstooes,  d,  from  nhich  orcaiiouil 
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r  dsposit  of  fossil  organic  remains  in  the  Old  Bed  SattdtioHe  at  Dron,  as 
ioed  by  me  in  the  kist  "  Geologist,"  becomes,  upon  further  examination, 
the  neatest  interest  as  well  as  theoretic  importance  in  a  scientific  point  of 
ir.^  I  shall,  therefore,  in  a  few  details  give  the  substance  of  the  discoyerj, 
wing  the  genmd  bearing,  relations,  and  character  of  the  rocks  in  the  dis- 
(t,  and  furnishing  materials,  whether  of  controversy  or  agreemmt,  for  future 
Bstiniion  among  geologbts. 

rfae  luatrict  in  question  occupies  a  central  position  in  Stratheam,  skirting 
Ochils  on  the  south,  and  trending  northerly  towards  the  hiU  of  Moncreiffe, 
ich  forms  an  outlier  of  the  Sidlaws.  The  intermediate  space  of  nearly  three 
B8  in  breadth,  is  filled  with  deep  idluviai  clays,  peat,  and  gravels,  ana  forms 
Bxtension  of  the  Carse  of  Gowrie  deposits  intersected  by  the  river  Tay. 
elevated  ndge  occurs  at  Dron,  near  the  church,  which  rises  steeply  towaros 
west ;  it  is  about  a  mile  in  length,  terminating  in  the  red  sandstone  quarries 
Pitkeathly,  and  separated  by  a  deep  hollow  from  the  Ochil  range  of  trap- 
phyiT.  The  outcrop  of  the  new  fossil  beds  is  on  the  slope  to  md  south  of 
\  boUow,  ftmning  an  insulated  little  basin  of  blue  marly  clays,  interlaminated 
h  hard  micaceous  fiagstonea,  and  showing  all  round  inoicaitions  of  great 
udation. 

liEtending  the  view  eastward,  the  basin-estuary  of  the  Tay  opens  up  widely, 
losing  the  various  members  of  the  Old  Ked  Sandstone  series — ^the  con- 
tnerate  of  Glenferg,  the  yellow-spotted  beds  of  Abemethy,  the  comstone  of 
nie  and  Newbigh,  the  tilestones  of  Parkhill,  and  all  of  which  have  their 
respondents  At  Cla^hbennie,  Meurie,  Inchture,  Balruddery,  Tealing,  Canny- 
and  Forfar.  The  intermediate  space  westerly,  from  the  Odiils  to  the  Gram- 
08^  averaging  fifteen  to  twenty  miles  in  breadth,  is  occupied  with  the  lower 
ronian  series,  embracing  all  tne  rich  fossiliferous  rocks  of  Forfarshire,  the 
p-red  beds  towards  Bimam,  Grief,  Donne,  and  Dumblane ;  and  which,  in 
le  of  the  members  near  Gleneagles  and  Dalmyatt,  contam  specimens  of 
rJka  deiipiens,  PUraspis,  and  Cephalaspis.  The  outgoing  of  the  whole,  east 
west,  from  the  terminating  shores  of  Arbroath  and  Montrose,  being  the 
irons  of  Lochlomond  and  Dumbarton. 

lie  relation  of  every  one  of  the  above  series  of  rocks,  forming  one  ffeo- 
leal  group,  may  be  traced  in  the  vicinity  of  Dron  in  juxta  position  each  to 
h  in  an  easy  forenoon  walk.  Tlie  depth  of  the  deposit,  as  exposed  at  the 
l-dam,  varies  from  twenty  to  thirty  feet.  The  newly-discovered  fossil-bed 
o  attractive  yet  to  be  to  science — forms  the  centre-point  which  underlies 
whole.  It  stretches  along  the  narrow  ravine  to  tne  foot  of  the  Ochils, 
sre  it  becomes  enclosed  among  the  trap-porphvries,  and  where  a  fine  water- 
(the  Eamheugh)  plunges  over  its  indurated  edges.  The  "  comstone"  of 
aeries  is  not  now  ooservable,  being  covered  up  by  the  improvements  of 
dem  husbandry ;  but  it  has  been  long  known  as  existinjg,  in  situ,  in  the 
phbouring  fields.  A  few  hundred  yards  distant  the  quarries  of  Pitkeathly 
Ae  Holoj^jfchian  red — shows  the  position  of  these  beds.  And,  last  of  alL 
insulated  section  of  what  I  regard  as  the  Dura  Den  jfellow  sandstone,  and 
nf^inous  marls,  'crowns  all  the  underlying  strata ;  it  is  exposed  to  the  depth 
thirty  to  forty  feet  in  the  woods  of  W ester-Dron  farm,  and  the  nearest  con- 
nation  of  which  is  ten  miles  off,  at  Glenvale,  on  the  Lomonds.  When 
sils  were  not  sought  after,  or  formed  no  attraction  to  the  curious,  these 
)er  rocks  have  been  extensively  worked,  and  all  their  ganoid  treasures,  if 
r  exhumed,  lost  to  science. 

[he  oraanic  rentains  just  discovered  in  the  lower  grey  sandstone  of  the  series 
sist  of  shells  and  microscopic  Crustacea,  and  are,  so  far  as  I  am  aware,  the 
t  specimens  of  conchi/era  jet  detected  in  any  ot  oui  ^coUSs^  T^^^xs^vrssl 

VOL,  IT.  %^ 


THK  0E0L00I9T. 


bern  found  in  any  of  the  n __   .   _ .  _ 

Etifcbutd,  more  aoundiuttlT  id  ilussia,  and  even  there  ttf  compaivtiTdT  nit 
oecurruncc  '' One  shell,  nonever,  the  J/n/pa  re/ktiiarin,"  i^va  theaaumiif 
Siluria,  "  rsnpcK  even  to  the  furthest  knomi  geo^phical  limits  of  the  Denv 
nian  rocks ;  to  Armciiifi,  the  Cbucsbu!,  and  Clima  on  the  cut,  and  to  lit 
Dcvaaian  deposits  of  America  oa  the  west.*" 

I  forwarded  a  small  alub  of  the  deposit  to  3f  r.  Salter,  who  has  retunwd  fee 
Buswcr,  as  the  result  of  Ids  ciamiuation,  "  Though  very  obscure,  there  cuaol 
be  iimch  doubt  of  the  bivalve  sbell  being'a  Modioln  or  related  g«au« ;  but  il  a 
■u  imperfect  that  I  should  not  like  to  saj  whether  this  veir  thin  shell  it  t 
murita-  one  or  not.     llic  same  with  the  Eatomostraca.     The;  'ma;  be  C^fffu, 

but  are  quite  as  liLeW  Cflirre 1  ma;  further  mention  that  a  shell  nmmit 

like  is  found  in  the  Lower  Old  Ked  of  Shropshire,  accompanied  b;  maiiiK 
(ceiiera  of  Eiitomostraca.  The  species  is  probsbl;  new."  This  intereninf 
fossil iferous  slab  is  now  placed  in  Jermjn-alrcet  Museum. 

There  are,  in  addition  to  (he  above,  several  other  forms  of  moUusca,  oat  oT 
wliich  resembles  the  eenus  Alrgpa,  another  is  like  the  l;pical  Spirifrr,  ud 
some  arc  so  thin  and  broken  as  searcel;  to  present  their  true  choncteristin. 
They  arc,  liowcvcr,  sufficicatl;  numerous,  and  to  be  easil;  exlraded  from  tbdr 
soft  uuirl;  matrix.  Better  sjiecinicns  are  therefore  to  be  looked  for,  and  pmfaablj 
also  various  new  genera  m  a  deposit  otherwise  so  ricti  in  organic  forma  A 
marine  life.  Some  of  the  shells  arc  smooth,  and  others  decpl;  and  beantifnllT 
atriatcd.  Some  urc  so  eitremcl;  film;  as  to  be  almost  detached  b;  the  bitall, 
ir  break  by  a  sliffht  impression  of  the  nail. 
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looesaiyelj^  sunk  for  upwards  of  a  centurj,  and  the  belief  generally  prevails 
i  tbe  distnot  tbat  the  oombiistible  snbstanoe  is  there. 

ft.  What,  and  where,  are  the  correlates  of  the  fossils  now  detected  here  for 
le  irsl  time  P  I  haye  lying  on  the  table  while  I  write  a  specimen  from  Links- 
M,  near  Elgin,  of  the  "  Cypris  fflobosa  bed"  of  marls,  and  which,  from  these 
id  other  oiganisms,  are  ffenerally  regarded  as  belonging  to  the  Triassic  and 
le  Wealden.  My  eye  £tects  no  cufference  in  either  the  character  of  the 
■tiix  or  the  forms  and  contour  of  the  cmstacea  organisms  in  the  Dron  and 
le  Elgin  specimens.  Both  are  of  ^e  same  thickaess,  the  same  colour,  the 
mie  shelly  texture,  and  the  Eniromostraca  are  numerically  the  .same  in  the 
n^NMition  of  the  respectiye  deposits.  Further  researches  may  possibly  unfold 
ore  resemblances. 

S.  The  student  of  physical  geology  will  find  much  to  interest  him  in  the 
Jstrict ;  in  the  general  structure  ana  yariety  of  the  trappean  formations,  the 
ist  aoenmulations  of  drift  in  the  strath,  the  boiilder  clays  along  the  slopes  of 
le  hiDs  and  in  the  lateral  yalleys,  and  the  various  ravines  formed  by  the  moun- 
in  streams  by  the  incessant  and  ever-wearing  action  of  ages.  But  Glenfarg 
HI  form  one  of  his  chief  attractions,  from  its  many  natural  beauties  and  ex- 
berint  richness  in  many  rare  minerab.  The  entire  family  of  Zeolites  are 
lere: — namMoniie,  Siilbite,  Datholite,  ffeulaHdite,  Analcime,  Prehnite,  and 
us  newly  analized  FargUe^  Ions  described  as  Galeatite  from  its  extreme 
hiteness. — ^Dr.  Andebson,  Newburgh,  Pifeshire. 

rbasiL  Tbzbs  at  Hatjghland. — A  short  time  since  when  Mr.  William  Young, 
lildrar,  Bishopmill,  was  digging  a  well  at  Haughland,  near  Palmercross,  a  very 
oexpected  discovery  was  *nade.  First,  in  digging  the  well,  the  workmen  cut 
irouAh  two  feet  of  good  mould,  a*  depth  of  soil  of  which  many  of  our  farms 
oold  be  glad.  There  was  then  soft  sand  mixed  with  some  clay  for  other  five 
et  downwards.  This  was  followed  by  six  inches  of  moss,  then  six  inches  of 
knd  nndfflying  the  moss,  and  these  three  strata  were  followed  by  a  bed  of 
roDff  blue  clay  eighteen  inches  or  so  in  thickness.  Next  came  two  feet  and 
half  of  black  moss  at  the  depth  of  nearly  ten  feet  from  the  surface,  and  here 
as  found  a  birch  tree  with  its  branches,  some  of  them  four  inches  in  diameter, 
nbedded  in  the  moss,  lying  along  as  they  had  been  laid  when  the  tree  was 
l>rooted.  A  great  part  of  the  tree  was  in  a  comparatively  good  state 
;  preservation,  and  when  pressed  the  water  oozed  through  it  like  a  sponge. 
;  18  hard,  black,  and  of  course  very  heavy.  We  may  remark  that  this  fossil- 
ee  grew  ten  feet  beneath  what  is  now  toe  river  Lossie,  which  flows  within 
ro  hundred  yards  of  the  spot  where  it  was  found.  Geologists  are  agreed  that 
le  great  plun  extending  from  Aldroughty  to  Bimie  was  once  covered  by  a 
ke,  but  tne  tree  found  beneath  the  bed  of  blue  clay  shows  it  was  a  forest 
i-fore  it  was  a  lake,  and  the  bed  of  sand  both  above  and  beneath  the  moss  in 
hich  the  tree  was  found  strongly  favours  the  belief  that  the  land  in  the  plain 
entioued  has  been  oftener  than  once  submerged  by  the  sea. 

The  Mikebals  of  tbe  Metallic  Veins  of  Friebebg.  (Extract  in  the 
wmUm  de9  Mines,  by  M.  Delesse,  from  the  article  "  Die  mineralien  der  Frei- 
srser  Erzgange  Zusammengestellt,  von  G.  Weiss,  mit  Bemerkungen  von  Bem- 
u9  Cotta/'  in  the  Berg  und  HiUtenmannische  Zeitung,  1860.  Translated  from 
le  Frcmch  by  H.  G.  Salmon,  F.G.S.,  F.G.S.) — I  have  proposed  to  myself  to 
nnpare  the  minendogical  composition  of  the  metalliferous  veins  of  Freiberg 
-a  task  which  has  b^n  accomplished  by  the  aid  of  the  numerous  documents 
)68eP8ed  on  this  subject,  and  by  the  assistance  of  one  of  my  pupils,  M.  Weiss. 
,  is  summed  up  in  the  following  table,  which  gives  the  mineralogicEd  composi- 
Dn  of  our  four  systems  of  metuliferous  veins.  The  minerals  most  frequently 
et  with  are  inserted  in  italica. 


THS  aEOLOOUT. 


3  i 


o*o  fc.  m  o  Q  ft.  a  oj 


III 


BjI 


i:t. 


I 


11  Mil 


it  . 


ii  iifiti  I  Pii  iijfi  I 

Cl'O  UQft'SinU      O      ft<DDc«&U      u-^3iSq      0. 


HOnS  AND  QUIBIES. 


889 


f  we  now  search  out  what  ace  the  ehemical  elements  of  the  four  systems 
metalliferous  Terns  d  Preiberff>  we  have  the  table  foUowing.  In  it  the 
nents  are  nearly  arranged  aooorang  to  their  frequency.  Those  which  are 
ad  at  the  head  of  the  ust  are  the  most  abundant,  but  there  is  some  uncer- 
ityin  the  elaasification  of  those  which  are  in  the  middle.  Although  ChLy- 
,  Hydrogenv  and  Carbon  |»lay  an  important  pari>  they  are  placed  at  the  end, 
lot  oeing  characteristic. 


L 

n. 

m. 

IV. 

Si 

Si 

Ca 

Ba 

s 

s 

Si 

Si  . 

Ee 

Fe 

s 

Ca 

As 

Zn 

Pb 

PI 

Pb 

Pb 

Pe 

S 

Zq 

Cu 

Zu 

Pb 

Sb 

As 

As 

Zn 

Ca 

Ca 

Cu 

Cu 

Cu 

Ag 
Mg 

Mn 

Mg 

Pe 
As 
Sb 

Ba 

Al 

K 

Mg 

El 

Sb 

PI 

i^ 

St 

Ba 

Al 

PI 

Sb 

Ni 

01 

CI 

Co 

Ph 

Ph 

Ph 

Al 

Bi 

Co 

Ur 

Ph 

Au 

Sn 

Ca 

a 

Cd? 

Ca 

Au 

Bi 

0 

Au 

0 

Wo 

H 

0 

H 

Ti 

C 

H 

C 

Ur 

C 

AuP 
Cap 
Sep 

0 

H 

C 

b1      23 

24 

23 

29 

(y  uniting  into  one  single  alphabetical  series  all  the  elements  of  the  four 
terns  of  yeins,  we  obtain  the  following  table,  in  regard  to  which  are  also 
wn  the  elements  which  are  wanting. 


Elexekts. 


duminium. 

Lntimony. 

Lrsenic. 

krium. 

(ismuth. 

Carbon. 


Pound. 

Magnesium. 

Manganese. 

Nickel. 

Oxygen. 

Phosj^homs. 

Selenium. 


Boron. 

Bromine. 

Cerium. 

Chrome. 

Didymium. 

Erbium. 


Not  Pound. 

Palladium. 

Platinum. 

Potassium. 

Ruthenium. 

Rhodium. 
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FoDND. 

Not  Fouvd. 

Ooloiam. 

Silichim, 

Gludum. 

■bnUliiin. 

Cadniinm. 

Sulphur. 

Iridium. 

Tellimam. 

Chiorine. 

StroDtium. 

Iodine. 

Terbium. 

CoWt. 

Silver. 

LcLutliuiium. 

Thoriom. 

Copper. 

Scheelium. 

Lithium. 

Vaiudiam. 

nuonue. 

Titanium. 

MurouTT. 

Yttrium. 

Gold. 

Tin. 

Molybdenim. 

Zimmiam. 

Hjdrogen. 

Uranium. 

Nitrogen. 

Iron. 

Zinc. 

Niobium. 

Lead. 

Osrainm. 

This  table  shows  clearly  the  great  difference  which  exists  between  the  ete- 
niicnl  composition  of  the  Priebere  veina  and  that  of  most  rocks.  Fottah  and 
soda  is  completelj  wanting,  sod  alnmina  is  only  mat  with  in'aTcrj  small  quo. 
titj.*  Are  we  not  justified  in  concluding,  from  this  single  fact,  that  thai 
mode  of  formation  is  not  the  same  as  that  of  the  eraptive  rocks,  ai^  mm 
than  of  the  sedimentsr;  or  metamorphic  rocks  ? 

i^rKouuR  Objects  in  Sasd  neab  Caa'tebsuiit — Mtymu^w  Knun^^ 
.'^UHHERGED  Trees,  &c,,  at  Hebne  Bat.— Deae  Sm,— Curioaitj  led  me  j»- 
tcrday  into  a  sand-pit  at  Haddn^on,  near  this  city,  and  I  was  struck  with  the 
appearance  which  it  presented.  The  weather  has  lately  been  very  hot,  b«t  it 
liicliiDel  was  there  it  blew  a  brisk  brecic,  which  occiisioufd  the  dir  sand  lo 
ruH  iloivu  from  above,  as  we  Eomelimcs  sec  il  rtmUiroiiglian  bour-glasa.    As 
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silicate  of  magnesia  accumulates.  A  smart  blow  shivers  the  mass,  and  leaves 
the  nucleus  bare.  Great  abundance  of  talc  in  various  forms  strews  the  shore 
resembling  leaves,  flat  plates,  &c. 

The  tusks  and  bones  of  the  Elephas  primigenius  are  found  here  when  the 
diff  falls  down — a  circumstance  which  frequently  occurs  when  the  sea  under- 
mines it. 

Nearly  opposite  this  place,  when  the  spring-tides  recede,  a  number  of  trunks 
and  branches  of  large  trees  are  seen  at  low-water  mark,  partiallv  buried  in  the 
mud,  and  evidently  the  denizens  of  some  ancient  wooa  which  has  been  sub- 
mersed when  the  sea  encroached  on  these  shores.  The  wood  is 
block,  and  when  dry  as  hard  as  ebony,  making  good  posts  for  gates,  field- 
rollers,  ftc. 

I  may  also  mention  that  about  a  mile  out  at  sea,  off  Hampton,  is  the  Pan 
sand,  wnere  la^  quantities  of  Roman  pottery  have  been  dredged  up.  Several 
fine  patene  of  Samian  ware  have  been  founa,  and  lately  a  mortanum  in  good 
preseryation.  This  last  was  sent  to  the  British  Muse^im.  It  is  a  little  ccrious 
that  within  these  few  weeks  some  paterae  and  other  Koman  utensils  quite 
similar  to  those  found  on  the  Pan  sand  have  been  dug  up  at  St.  Sepulchre's, 
Canterbury.  In  some  instances  the  same  makers'  names  were  stamped  upon 
the  articles  dug  up  at  Canterbury  and  upon  those  found  at  sea. 

I  send  you  these  rough  sketches  of  incidents  occurring  in  my  rambles,  pre- 
suming they  may  be  of  some  slight  interest  to  your  readers. — I  am  very  faith- 
follj  yours,  John  Bkent,  Barton. 

[The  marks  noticed  in  the  sand  are  probably  the  old  tubes  of  Sabellce,  if  the 
sand  is  of  marine  origin ;  or  worm-tuoes  if  a  freshwater  deposit.  It  would 
be  worth  while  for  the  observer  to  compare  the  tubes  formed  now  by  the 
Sabella  common  in  the  sands  of  the  Kentish  shore  with  the  objects  he  describes. 
I  have  seen  what  I  believe  to  be  Sabella-tubes  in  the  Lower  Greensand  in  a 
cuttinff  on  the  camp-ground  at  Shomeliffe,  near  Eolkestone ;  and  if  the  sand 
at  Hacldngton,  near  Canterbury,  be  a  Tertiary  marine  sand,  as  I  suppose  it  to 
be,  it  is  probable  that  Sabella-tubcs  would  occur  in  it.  These  tuoes  being 
held  together  only  by  glutinous  matter,  would  not  be  very  solid,  and  probably 
in  a  fossil  state,  would  exhibit  the  puzzling  conditions  referred  to  by  !Mt.  Brent. 
The  sand  in  which  they  would  occur  would  most  probably  be  incoherent,  and 
they  are  therefore  very  Uke  to  be  exposed  by  wind  action  as  stated. — 
£d.  Gsol.] 

The  Eabthquake  at  Mendoza. — Mendoza  was  a  city  containing  twenty 
thousand  souls,  and  presented  all  the  appearance  of  a  flourishing  and  increasing 
place.  There  remains  to-day  but  a  small  chapel,  the  only  bunding  that  with- 
stood (perhaps  owin^  to  its  foundation  not  being  deep)  tne  fearful  earthquake 
which  reduced  the  city  in  five  minutes  to  a  heap  of  ruins,  under  which  were 
buried  more  than  two-thirds  of  its  population.  Of  those  that  were  able  to 
make  their  escape,  some  were  seriously  hurt,  others  lost  their  senses  in  the 
terror  created  by  this  awful  phenomenon. 

The  earthquake  declared  itself  on  the  20th  of  March  last,  at  half-past  eight 
o'clock  at  night ;  the  shock  was  so  violent,  the  fall  of  the  houses  so  rapid,  that 
the  inhabitants  had  not  time  to  effect  their  escape,  and  were  crushed  to  death. 

The  hour  of  the  nii^ht  in  which  the  catastrophe  took  place,  bein^  a  time  when 
the  city  was  in  repose  (for  the  inhabitants  were  an  industnous  race,  of 
simple  habits,  and  the  town  devoid  of  the  amusements  of  large  capitals) 
tenoed  to  increase  the  confusion  and  the  number  of  victims. 

Hie  earth  continued  to  open  in  several  places,  emitting  violent  streams  of 
water,  and  then  immediateljr  closing  up  again. 

A  singdar  circumstance  is  related,  namely,  that  this  \axiie>ii\^\&  ^^exsv^rc&\SL<;^ 
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wu  predicted  b  montli  before  bj  ■  diatioKuished  French  geokigiit,  nuud 
Bravard,  who,  nererthelesi,  is  boliEved  to  have  periahed  in  the  ruing, 

&1.  Brsrard  ocvasioooll;  visited  MeodoEa,  ana  wrote  to  t,  friend  residinc  it 
Paruia,  tiai,  tiaving  examined  the  citj  in  a  meteorological  and  gec^rapainl 
point  of  view,  he  had  ascertained  that  it  wu  sitoated  between  two  ntina 
volcanos,  and  in  ihe  centre  of  a  double  current  of  electricitj,  from  whLdi  be 
concluded  that  proboblj  before  ten  jeais  Heodou  would  disappear. 

Many  distinguished  men  perished  iu  this  earthquake,  among  others,  Maitii 
Zapata,  an  orator  of  note. 

On  this  Clytia  Leacbii,  a  lokg-tailxd  decapod  or  the  coaxx  ni- 
HATioK.  Bj  Pear.  Hbubs.  From  the  TranMctions  of  the  Imperial  Academj, 
Vienna,  Tol.  vi. — In  the  chalk-formation  of  Bohemia,  iiei.t  to  the  Cmltiaataa 
anliqua,  of  Otto,  which  is  found  in  quantities  in  the  sandstones  of  oorth-euieni 
Boheuiii^  belonging  to  the  upper  chalk,  the  aboTe-oamed  species,  fSf/M 
Leachii,  ia  the  most  numerous  of  the  few  crostaoeans  as  jet  looiul  thereii. 
Tliia  species  seems  to  belong  to  the  chalk  beds  known  b^  Uie  name  of  FInm 
Kalk,  which  belong  to  the  middle  qauder-marls  of  Geiuiti  (Terrain  Turonii* 
of  d'Orbign;).  At  least,  as  jet,  I  have  never  been  able  to  discover  then 
elsewhere. 

:Miuitell,  in  Lis  "Fossils  of  the  South  Downs,"  1828,  p.  221 — 3,  pi.  ixii, 
figs.  I — 1,  pi.  XXX,  figa.  1  and  S,  pi.  iixi.,figs.  1—4,  firiues  and  dMcribeslbe 
earliest  known  specimens  of  thts  species,  discovered  iuthewhitecbalkof  Levet 
and  Houghton  in  West  Sussex,  and  gives  it  the  name  of  Atlaaa  Leaekii. 

Plate  xxix,  fi^.    1 — 4,    represent  the   most   distinct   specimens,  vhollj 
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fresh  place  of  discoyery*.  His  description  of  the  animals  named  by  him  Olypkea 
Leaekiij  is  confined  to  the  cephalathorax  and  the  chelate  limbs.  He 
conjectures,  however,  that  though  the  second  pair  of  feet  may  have  been 
provided  with  claws,  the  other  three  pair  were  not  so.  He  moreover  renders 
prominent  the  relationship  between  tms  animal  and  the  Clyiia  of  Meyer  (New 
Species  of  Eossil  Crabs,  1840).  This  relationship  was  acknowledged  by  me  still 
more  fully  in  mv  "  Fossils  of  the  Chalk  Formation  of  Bohemia,"  so  that  I  have 
found  myself  inauced  to  connect  this  fossil  with  Meyer's  species,  under  the  name 
Clfftia  Leaehii.  I  dbcovered  it  in  the  chalk  of  Xutschlin,  near  Bilin,  and  of 
Hundorf,  near  Toplitz,  and  also  in  the  sandstone  of  Hradek  and  Tribitz. 
Those  parts  drawn  and  described  by  me  (pi.  vi.,  fig.  1  and  pi.  xlii.,  fier.  3),  are 
the  breast-shield  (incomplete),  feet  with  toe  great  claws,  fra^ent^  of  walking 
feet,  of  masticators  and  a  part  of  the  ed^c  of  an  outside  feder,  the  last  three 
body-rings,  and  lastly  some  fragments  of  tne  tail. 

I  afterwards  became  acquainted  with  numerous  fine  remains  from  the  White 
Mountains,  near  Prague,  and  the  description  of  them  forms  the  principal 
motive  of  this  treatise. 

Greinitz,  in  his  work  on  the  Quader-formation  of  Germany  (1S4>9,  p.  7), 
names  abo  the  upper  Quader-marls  of  Quedlinberg,  as  the  place  where  the 
Cljftia  Leaehii  was  found.  As,  however,  I  do  not  recognize  by  their  appearance 
those  remains  as  coming  from  the  salt  mines  of  that  place,  I  am  not  convinced 
that  they  really  belong  to  the  species,  and  feel  the  less  inclined  to  do 
so  from  the  fact  of  Quensteat  in  his  Handbook  of  Paleontology 
giving  a  representation  of  a  claw  named  by  him  as  belonging  to  the 
Aifacus  Leaehii,  which  does  not  in  any  way  belong  to  the  species,  even  if  it 
belongs  to  an  Astacide  at  all.  Moreover,  through  the  kindness  of  Dr.  Geinitz 
I  liave  received  the  claw  of  a  real  Clytia  Leaehii,  from  the  Quader-marl,  for 
examination.  I  learnt  nothing  more  from  the  fact  of  its  having  been  discovered, 
as  Geinitz  says  in  his  work  on  the  Quader  of  Germany,  near  Osterfeld  and 
Dulmen. 

Lastly,  McCoy  "On  the  Classification  of  some  British  Fossil  Crustacea"  in  the 
Annals  and  Magazine  of  Natural  History,  1849,  p.  93,  elevates  the  crustacean 
in  question  to  the  rank  of  an  independent  genos,  distinguished  from  Meyer's 
Clwiia  by  the  superior  size,  the  long  spike  of  the  breast-shield,  toothed  at  the 
side,  and  with  bunches  of  spines  thereon,  and  on  the  claw-feet.  From  this 
character  of  the  shell  he  names  it  Enoploclytia,  and  mentions  two  other  kinds 
belonging  to  the  same  species,  E.  Imagei,  McCoy,  from  the  white  chalk  of 
Burwell  and  Maidstone ;  and  E,  brevimani,  Mcdoy,  fnnn  the  lower  chalk  of 
Cherry  Hinton  in  Cambridge. 

In  his  short  description  of  the  characteristics  of  the  species  Enoploclvtia  he 
lescribes  all  the  parts  of  the  animal,  with  the  exception  of  the  claw-ieet,  feelers, 
md  incomplete  walking  feet.  These  last  ^ve  rise  to  an  erroneous  conjecture 
ya.  his  part  that  all  four  pairs  of  feet  end  m  a  single  claw. 

Of  the  E.  Tjeachii,  however,  he  seems  to  know  no  other  parts  than  those 
dready  described  by  Mantell.  At  any  rate  he  does  not  mention  any,  and  the 
^liaracter  of  the  species  seems  to  be  only  copied  (as  regards  the  after-part  of 
the  body)  &om  the  two  other  species,  as  it  little  accords  with  our  species.  But 
dow  McCoy  could  regard  the  Enoploclytia  Leaehii,  except  in  relationship  to 
the  living  species,  the  Gralathea,  is  incomprehensible.  He  seems  to  have  been 
oiisled  in  this  case  by  the  strong  tooth-spjxe,  the  small  hinder  part  of  the  body 
(which  is  not  correct  as  regards  the  K  Leaehii,)  and  the  undivided  outside 
lappets  of  the  tidl,  without  dmy  taking  into  consideration  the  other  very  different 
paits  represented.  Our  species  approaches  much  nearer  to  the  Stomarus  and 
Nephrops  families,  without  entirely  resembling  either  of  them.  I  will  a£t«.t- 
waraa  more  clearly  prove  this  from  given  descriptiona.  M.3  d!^c;d\k\AQxv.\.x^^^ 
VOL.  pr.  ^"^ 
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of  nnmeroiiB  specimeiis,  more  or  less  perfect,  reoeiyed  from  three  different 
localities,  besides  seyend  details  before  imknown. 

Hie  most  niimeroiLs  come  from  the  beds  of  the  White  Mounta^'ns,  near 
Prague,  and  are  now  partly  in  the  collection  of  Herr  Von  Sacher ;  partly  in 
the  collection  of  Herr  J.  Barrande  (figs.  5,  6,  0) ;  partly  in  the  Mineral  Cabmet 
of  the  Imperial  Uniyersity  (fig.  1^,}  and  partly  in  the  ^Bohemian  Museum  (f^. 
2 — 10).  The  specimens  sketched  m  pi.  xxxyiii,  from  the  beds  of  Strehlen  in 
Saxony,  were  kmdly  lent  me  by  Dr.  Greinitz.  l^e  original  of  fig.  7,  from  the 
beds  of  Hundoif ,  near  Teplitz,  belong  to  the  collection  of  Prince  Lobkowitz  in 
Bilin,  from  which,  througn  the  kindness  of  Herr  Eubesch,  I  haye  repeatedly 
had  it  for  examination. 

Ok  thb  Occub&encb  oj  "Extmas  Remains  in  Strata  Contempobaneoxts 
WITH  Extinct  Animals. — When  Cuvier,  in  the  year  1824,  was  asked  whether 
huznan  remains  had  eyer  been  discoyered  unquestionably  of  the  same  age  as 
extinct  animals,  the  cautious  and  philosophical  character  of  the  inductiye  mind 
of  the  great  founder  of  paleontology  was  illustrated  by  his  reply.  He  said 
"Not  yet." 

The  object  of  the  present  communication  is  simpler,  by  offeiinff  a  brief  sketch 
of  the  most  remote  examples  of  human  remains  in  geok^cid  time,  to  place 
your  g^eneral  reader  in  a  position  to  appreciate  more  correctly  the  recent  gene- 
ralizations of  yarious  naturalists  as  to  the  origin  and  genesis  of  the  human 
race. 

1  shall  ayoid  all  the  instances  of  the  occurrence  of  the  evidences  of  human 
art  in  ancient  de|)osits,  as  the  subject  of  the  '*  celts"  of  Abbeville  has  been 
already  satisfactorily  treated  by  Mr.  Mackie  in  this  magazine,  and  as  an  able 
writer  in  the  "  Westminster  Review"  for  October,  I860,  has  summarilized  all 
the  evidences  of  the  coDtemporamty  of  man  with  the  extinct  elks,  &c.  1  shall 
confine  myself  to  the  evidences  of  human  bones  in  the  {jrehistorical  age  of  the 
world.  I  shall,  however,  treat  with  the  greatest  possible  brevity  those  well- 
biown  instances  which  have  been  before  the  eyes  or  the  public  for  many  years, 
and  lay  most  stress  upon  those  newly -discovered  facts  which  have  recently 
attracted  so  much  attention,  even  in  general  circles. 

Many  years  ago,  at  Kostritz,  in  Upper  Saxony,  human  bones  were  disco- 
vered in  an  undisturbed  stratum  ei^ht  leet  below  the  remains  of  hysena  and 
rhinoceros.  These  specimens  have  been  in  the  British  Museum  for  many  years, 
smd  consist  of  the  parietal  bone  and  part  of  the  femur. 

In  America,  Dr.  Usher,  of  Mobile,  has  pleaded  hard  for  the  existence  of  a 
liississippi  backwoodsman  fifty-seven  thousand  six  hundred  years  a^,  and  we 
confess  we  can  detect  do  flaw  in  his  reasoning,  howeyer  we  may  oistrust  his 
xmclusions. 

Dr.  Dickeson,  of  Natchez,  produces  a  human  pelvis  from  the  same  geological 
ige ;  but  Sir  Charles  Lyell,  with  characteristic  sagacity,  doubts  its  legitimate 
issodation  with  the  strata  in  situ  at  the  foot  of  the  cliffs. 

Dr.  Schmerling,  whose  magnificent  Ossements  Fossiles  des  Envirotu  de  lAeae 
laye  thrown  su^  light  upon  extinct  camivora,  brings  various  instances  of  the 
Nxmrrence  of  man's  M>nes  with  extinct  bears  and  elephants. 

Dr.  Lund,  whose  valuable  palceontological  researches  are  unfortunately  inac- 
iessible  to  many,  on  account  of  their  being  written  in  the  Dsmish  language, 
liscovered  human  remains  coupled  with  those  of  forty-four  extinct  animals  at 
kOnas  Geraes,  Brazd ;  and  at  a  cave  on  the  borders  of  Lake  La^sa  Santa,  he 
bund  bones  of  thirty  different  human  indiyidiials,  together  with  the  large 
ixtinct  monkey,  CaUxthrix  primavus. 

I  shall  pass  over,  completely,  without  comment,  the  Guadaloupe  skeleton  in 
he  Britisn  Museum,  as  it  certainly  is  not  more  than  two  hundred  ^«»x«>  Q»Vi. 

The  earliast  Celtio  and  Qermamo  skulls  all  loudte  in.  ei^\A\.\n^  ^  ^xqtgkv&kq^. 


jupraciliary  dfivclopment,  and  b  flatteuing  of  the  frontal  bones,  so  m  to  fom  t 
low  type  of  criLiiLul  confonnalion,  exUbiting  somewhat  an  approximation  to  the 
negro  races.  The  antiquity  of  these  skuUs  is,  however,  of  a  far  later  daletlm 
Ihat  of  tlie  deposition  of  the  carved  tliiits  in  the  valley  of  the  Somme;  udl 
hare  myself  oDaerved  severnl  Briton  and  earlj  Saxou  SKulls  fullj  eqnal  in  ppiil 
of  grade  of  development  to  the  Greek  or  Caucasian  skulls,  idealiacd  by  Blu- 
nionbnch  aa  the  summit  of  cverylliing  wbicb  could  be  predieated  of  virtuf, 
intelligence,  and  beauty. 

Pro?.  Owen  has  well  pointed  out  the  almoat  impossibility  of  laving  don 
ceneral  rules  respecting  tlie  skulls  of  the  various  laees  of  mankioi,  and  Us 
Hcclared,  "  1  believe  it  would  be  rash  to  pronounce  on  the  negro  nature  of  inf 
Hinclc  bIcuU,  save  among  some  of  the  lowest  ruces  of  Western  Afriea."  Aftn 
siieli  an  anthoritatirc  decbion,  I  hope  that  those  palaeontologists  or  gcoloci<>[t 
who  draw  couclusioDs  in  tavourof  trie  "Negro"  or  "Caucasian  "  n^ureofilK 
skulls  wtueh  they  discover,  will  learn  the  Tc^on  of  eaution,  am)  ^ve  a  more 
accurate  and  intelligible  description  of  any  human  skulls  which  may  be  bat- 
offer  discovered  iu  a  scmi-fossilized  state. 

The  moat  important,  because  the  most  recent,  aiid  the  most  generally  can- 
vassed human  relic  is  that  wliicli  Dr.  Schauffliausen,  of  Bonn,  has  rereath 
publiahed,  with  remarks  by  Mr.  George  Busk,  F.H.S,,  in  the  '■  Natural  Hittnj 
Iteview  "  for  April  1S51.  According  to  this  statement  "  in  the  earlv  part  of 
1  Sj7,  a  human  skeleton  was  discovered  in  a  limestone  cave  iu  the  Keuiiacilb4 
nc^r  llochdal,  between  Ih'issehlorf  and  Elberfeld.  The  opinions  of  geoli^ti 
II  Gcmany  seem  united  to  corroliorato  Mr.  Busk's  couclusian,  that  there  ran 
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tioa  no  frontal  sinus  whaieyer  exists,  whilst  a  rather  considerahle  frontal  eleva- 
tion is  exhibited;  whilst  in  the  chimpanzee  in  which  a  remarkable  supraorbital 
development  exists,  no  frontal  sinuses  have  been  discovered. 

Proressor  Schauffhausen  nves  the  measurement  of  a  humerus,  and  radius, 
two  femora,  in  a  perfect  condition,  and  of  part  of  ulna,  humerus,  iUum,  scapula, 
and  ribs ;  and  it  appears  from  his  statements,  that  they  exhibit  characters  of  a 
human  race,  far  transcending  the  present  as  regards  power  of  muscle,  as  indi- 
cated by  the  thickness  and  rugosity  of  the  bones. 

The  i>resence  and  degree  of  development  of  the  frontal  sinus  in  the  human 
and  simian  forms,  are  as  follows : — 


1 
2 
3 
4 
5 


European 

Papuan    

Neanderthal  skull 

Gorilla 

Chimpanzee 


Superciliary  Arch. 


Small    

Rather  large 

Large  

Very  large   . 
Large  


Frontal  Sinus. 


Large. 

None. 

?. 

Large. 

None. 


The  above  shows  the  diflSculty  of  predicating  the  amount  of  the  frontal  sinus 
by  the  development  of  the  su  praciliary  arch. 

The  author  of  the  article  in  the  "  Westminster  Review,"  which  announces 
Dr.  Schauffhaussen's  discovery,  describes  his  specimen  as  "  the  ruin  of  a  soli- 
tary arch  in  an  enormous  bridge,  which  time  has  destroyed;  and  which  may ' 
have  connected  the  highest  oi  animals  with  the  lowest  of  men.  But,  even 
though  the  frontal  bone  of  this  remarkable  skull  constitutes  a  link  intimately 
uniting  the  cranial  conformation  of  the  ancient  human  inhabitants  of  Europe 
with  the  simial,  there  is  no  evidence  that  in  respect  to  size,  the  brain  which 
that  skuU  once  contained  approached  more  nearly  to  them  than  do  the  brains 
the  Alfourian  and  lowest  negro  races. 

It  seems,  therefore,  that  toe  party  who  have  affirmed  man's  descent  from  a 
transmuted  ape  affect  to  find  in  the  recently  discovered  human  bones  transitional 
Unks  'between  the  human  and  simian  forms.  The  more  cautious  reasoner  on  the 
genesis  of  man,  whilst  affirming  his  origin  bv  secondary  law,  gives  due  weight 
to  those  remarkable  discrepancies  between  the  structure  of  the  lowest  man  and 
the  structure  of  the  highest  ape,  which  would  appear  to  auger  for  the  human 
subclass  a  more  exalted  origin  than  the  gorilla  or  Drvopithecus. 

We  find  in  the  Neanderthal  cranium  a  very  fair  development  of  brain,  and 
in  the  general  shape  of  the  skull,  (the  supracuiary  ridge  apart),  we  find  nothing 
which  approaches  to  the  gorilla.  No  interparietal  crest,  obliterating  the  sagittiQ 
suture,  extends  along  the  head ;  and  although  the  hinder  part  of  the  skull  is 
broken  away,  we  cannot  infer  anything  which  approaches  to  an  occipital  or 
bunbeoid  crat.  None  of  the  other  characters  which  so  prominentl^r  differen- 
tiate the  human  from  the  simian  sub-kingdoms  are  to  be  tound  in  this  ancient 
skuU.     It  is  not  cerebrally  inferior  to  the  Papuan  or  Ne^ro  races. 

Was  this  man  from  the  Neanderthal  of  the  same  species  as  that  which  now 
dominates  over  the  animal  creation  P    Dr.  Latham,  in  h\&  'EiX.ViTLQV^^'c^  K:^^ 
riami^  aajB,  "that  all  existing  varieties  of  man  ma^  )Qe  x^l^i^t^  \j(^  ^  ^\si<^ 
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species,  but  there  mi;  be  certain  epccica,  which  haTC  ceased  to  exist."  SImli 
this  Neanderthal  man  have  proved  au  intmnediate  apecies  between  the  pi|i«i 
and  the  gorilla,  a  great  point  of  controvcnj  would  be  gained  bj  the  tnonn- 
tationiats ;  hut  the  fiuluTG  of  the  proof  which  Dr.  Sohanffhaiisaen  bai  btag^ 
forward,  leavea  the  haman  species  as  fu-  from  the  apea,  as  it  was  when  ue 
author,  who  founded  the  genus,  pUeed  it  apart  from  the  other  pnmatca. 

It  seems,  therefore,  iricfnibl;  proved  the  the  hiunui  spMies  eiiitcd  ii 
Europe  in  the  poat-plioccnc  age,  m  us  well  as  we  (sn  judge  m>m  the  "cehi" 
of  Abbeville,  a  state  of  semibarbarisni.  However',  sparse  the  populaticB,  be 
still  found  some  enemy  to  contort  with  him  the  products  of  tfao  romt,  and  tlia 
si>oiU  of  the  chase.  His  vast  solitude,  compared  with  tlie  present  actiritjuif 
teeming  millions  of  modem  Europe,  reminds  the  contemplative  observer  of  the 
bcHutilul  exelamation  of  the  patriotic  esproaceda. 

"  Cuan  BOlitaria  la  nacion  que  ud  dia  Fobbre  inmensa  gente !" 

Wc  have  thus  evidence  of  the  existence  of  man-man,  the  highest-bnincd 
(iircheucephalate,  Owen)  individual  of  the  hiKheat  Bub-divisiOD  of  known  Main- 
iiutlin,  in  whoae  image  the  most  specialiEed  adaptation  of  structure  to  fii(d 
|mrpoae  is  supeiudded  to  the  originnl  type  of  created  animal  life,  which  gnat 
Arcneljpc  was  conceived  b;  a  Uiviiie  Mind,  millions  of  jears  prior  to  Ibe 
iidvent  of  the  human  racc.^ — I  remain.  Sir,  jour  obedient  servant,  CBi&m 
Cautek  Blake. 

Dkstkuction  of  Deeb  by  Cold. — Keysler,  in  his  "Travels  in  Wnitem- 
biirg"  (1766),  has  this  passage :— "  At  London,  Paris,  and  other  large  cJIie^ 
numbpr  of   iuliiiliilunts  is   ealpiiliilcd  bj  the  bill  of   i 


NOnS  AND  QUKRIES.  399 

ieposits  of  rook-Mlt  ooonr  in  tlie  neigfaboarhood  of  Northwich,  lying  in  patches 
iloDff  tbe  yallej  of  the  River  Weaver,  in  the  Triassic  fonnation.  There  are 
two  beda — the  upper  one  is  reached  at  about  45  yards,  and  the  lower  at  80 
'  I  from  the  sorfaoe.  The  brine  or  salt-sprinffs  which  often  issue  from  those 
\iU  contain  from  three  and  a  half  to  six  ana  a  half  per  cent,  of  sdt,  the 
t  property  being  undoubtedly  derived  from  the  solid  masses  of  salt  by  sub- 
tenaaean  waters. 

A  question  naturally  arises  as  to  the  ori^n  of  the  saline  spring  at  Dukinfield. 
Nortiiwich  is  at  least  twenty-five  miles  distant  from  it,  even  as  the  crow  flies. 
Dukinfield  stands  upon  the  Lower  New  Red  Sandstone  (Permian),  which  in 
that  locality  nppears  to  be  developed  in  an  extraordinary  degree  as  to  its  depth. 
At  Maoclesfiekf,  which  is  distant  about  sixteen  miles  nrom  Dukinfield,  and  is 
located  on,  or  contiguous  with  the  same  coal-field — the  mineral  is  reached  at 
sixty  yards  below  the  surface. 

Now  the  mfiirest  point  or  boundary  of  the  true  saliferous  strata  (Keuper)  of 
this  county  does  not  lie  less  than  twenty  iniles  from  Dukinfield ;  and  a  solution 
ci  the  problem  may  probablj^  be  found  in  the  following  suggestions : — 

First,  that  water  containing  chloride  of  sodium  in  solution  might  possibly 
find  its  way  from  the  above  named  strata  to  the  newly  discovered  outlet  in  the 
Dukinfield  mine, — for  it  is  of  sufficient  dcuth  to  admit  that  possibility  and 
even  to  drain  the  Trias  in  that  part  of  Chesnire  provided  there  were  sufficient 
capacity  or  outlet  for  such  drainage. — Again,  there  may  be  some  adventitious 
deposits  of  saliferous  shales,  marls,  or  rock-salt,  incorporated  at  a  shorter  dis- 
tance than  the  Northwith  rock-salt  in  the  New  Red  strata,  the  solution  of 
idiich  by  drainage  reaches  the  pit. — Or,  there  may  exist  by  a  fortuitous  circum- 
stance or  otherwise,  deposits  of  rock-salt  saliferous  shales  or  marls  in  the 
snperincumbent  coal-bearing  strata  of  the  mine. — This  latter,  perhaps,  is 
the  most  reasonable  proposition.  The  question,  however,  is  at  present  a 
purely  theoretical,  altnough  a  very  interesting  one.  At  all  events  the  fact  of  a 
"  St&  Spring  in  a  Coel  Mine''  may  be  considered  a  geological  phenomenon. — 
J.  D.  Sadttzb.  Macclesfield. 
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Memoir  of  Edward  Forbes,  F.RJS.y  laie  Regius  Professor  of  Naiural  History  in 
the  UnwersUy  of  Edinburah.  By  GeorgjB  Wilson.  M.D.,  F.KS.E.  (late 
Reeiua  Professor  of  Technology  at  Edinburgh),  and  Archibald  (kikie, 
F.K.S.E.,  F.6.S.  of  the  Geological  Surv^.  Macmillan  and  Co.,  Ixmdon 
and  Cambridge ;  Edmonston  ana  Douglas,  Edinburgh,  1861. 

Painful  it  is  indeed  to  review  the  life  of  one  passed  away  into  the  regions 
of  Euturity  whom  we  had  wished  to  number  long  amongst  our  valued  friends. 
To  us  the  name  of  Edward  Eorbes  will  be  ever  dear  as  that  of  one  of  our 
earliest  and  kindest  encouragers  in  the  paths  of  science,  while  by  the  world 
that  name  will  ever  be  repeated  with  respect  in  memory  of  the  genius  and 
talent  he  brought  to  bear  on  the  sciences  of  geology  and  natural  history.  The 
book  before  ua  has  more  than  double  interesi.  Not  only  is  its  subject  matter 
of  high  interest  as  the  personal  history  of  a  master  mind,  and  tnat  interest 
eiJbam^  by  the  memou*  being  ooBOLmenced  by  an.o\.\iKt  e^TKmsso^  tsasi  <A 
Bcaence,  like  Forbes,  beloved  for  his  amiable  qvoiAitica  QiSi<^  x^<&'^c.\aAV^^V\^ 
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inued  and  finiBhed  b_ 
merit  and  of  rising  fame,  Mr.  Archibald  Geilde. 
pretty  "Story  of  a  Boulder;"  we  know,  loo,  the  good  work  he  has  late U bra 
doiug  with  Murchison  nmnngst  the  Scottish  highlauds  ;  and  ve  know,  bom 
otlicr  works  and  other  labours,  that  Mr.  Geikie  can  both  write  well  and  nri 
wi'U  ton.  Forbes'  Life  b;  Wilson  and  Geikie  maat  have  mauj  readers  if  Ihe 
book  stood  alone  on  its  literary  merits  ;  but  when  it  has  so  wide-spmd  u 
interest  as  is  still  fvlt  throughout  our  own  land  tuid  abroad  in  the  short  ud, 
so  to  speak,  mtfinislifd  life  of  its  amiable  and  accomplished  subject,  it  ii  Me 
IIlrI  is  sure  to  be  gcncrallv  read. 

Whenever  a  great  man  dies,  we  all  want  to  know  something  about  hiia. 
Perhaps  it  is  that  wo  want  to  know  how  he  became  sn  ruiicli  otremi'd,  Va- 
haps  we  silently,  although  it  may  be  hopelessly,  hope  to  be  euiiiient  too.  I» 
it  a  lesson  btiw  tj]  be  so  thttt  we  try  to  learn  from  the  records  of  t.ie  Ure*  of 
others?  God  grant  it  mav,  and  that  the  pattern  in  every  case  may  be m 
worthy  as  Forbes'  of  imitation. 

"Edward  Forbes  was  bom  in  1815,  and  died  in  1854.  The  years  of  hit 
life  were  thirty-nine ;  the  years  of  his  public  Ubonis  as  nearly  as  may  be 
twenly-fire.  Into  that  quarter  of  a  century  he  crowded  more  work  than  most 
men  accomplish  eren  when  their  span  of  days  stretches  beyond  the  allotted 
three  score  years  and  ten ;  and  yet  liis  work  was  but  half  done.  He  was  cut 
off  in  the  midst  of  his  days,  with  his  powers,  so  far  as  others  could  discern 
them,  hut  partially  evolved,  and  bis  purposes  but  half  fulfilled." 

The  most  beautiful  of  many  others,  "  Douelas  Bav  lies  embedded,  like  ■ 
crescent  moon,  in  the  wiutb-weBt  shore  of  the  lUe  of  Staii.     Tlie  tip  of  eilliet 
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great  actiTitj  and  energy.  Fond  of  travel,  of  society,  and  social  pleasures, 
neehanded,  and  better  at  spending  than  at  saving  money.  His  grandfather 
was  for  some  time  at  sea  in  command.  One  uncle  med  at  Demerara ;  another 
in  Surinam ;  a  third  travelled  into  the  interior  of  Africa,  and  was  last  heard  of 
■ome  twenty  or  thirty  years  ago  as  king  or  sultan  of  some  native  xVfrican  tribe. 
One  of  his  own  brothers  perished  by  drowninff  in  Australia ;  another  was  killed 
in  America;  a  third,  who  resembles  himseli  in  genius,  has  seen  many  adven- 
tures in  Norway  and  in  South  America.  "  A  love  of  roaming,"  sa^^s  his  bio- 
fnapher,  "certamly  runs  in  the  blood  of  the  Manx  Forbeses,  and  m  none  of 
tliem  was  it  stronger  than  in  Edward,  whose  happiest  hours  were  spent  in 
travelling  in  strange  lands  and  dredging  in  unfathomed  seas."  His  mother, 
by  the  universal  testimony  of  all,  wad  a  sin^lariv  gentle,  amiable,  and  pious 
woman,  devoted  to  her  cluldren,  and  belored  oj  rich  and  [K)or.  The  childhood 
of  Edward  Forbes  was  a  happy  one.  His  father's  affairs  for  a  long  season 
were  prosperous,  and  his  mottier  also  possessed  property  in  her  o^n  right, 
wfaidi,  by  Muix  hiw,  was  under  her  own  control.  He  remained  at  his  father's 
house  tm  1831,  when  he  had  reached  his  sixteenth  year,  and  it  was  thought 
time  to  select  a  profession  for  him.  His  mother  wished  him  to  be  a  clergyman ; 
his  father  a  physician.  His  own  wish  was  to  be  a  naturalist,  but,  with  the 
consent  of  all  parties,  a  compromise,  curiously  illustrative  of  his  versatility, 
was  entered  into,  and  he  was  sent  to  London  to  become  a  painter.  The  com- 
promise failed  in  its  purpose ;  but  he  did  not  again  make  the  Isle  of  Man  his 
residence,  except  at  vacation  intervals. 

In  the  volume  before  us  we  arc  next  passed  on  through  his  false  start  as  an 
artbt,  his  residence  in  London,  his  student  life  in  Edinburgh,  his  abandonment 
of  medicine  as  a  profession,  and  then  we  come  to  ttie  time  when  be  adopted 
natural  history  as  a  permanent  vocation.  When  he  returned  to  the  Isle  of  Man 
in  1S32,  he  spent  the  three  autumn  months  of  the  year  in  diligent  work.  He 
had  brought  oack  from  Edinburgh  greatly  enlarged  views  of  natural  history, 
and  a  greatly  increased  acquaintance  with  its  recorded  facts.  Furnished  by 
his  traming  at  the  University  with  a  knowledge  of  the  means  by  which  great 
naturalists  had  observed  nature,  he  discovered  new  riches  every  oay  in  the  ter- 
ritory of  Man,  and  he  formed  the  resolution  to  write  a  work  on  the  entire 
natural  history  of  the  Island,  including  some  reference  to  its  civil  his- 
tory, and  a  full  account  of  its  antiauities.  In  the  end  he  partially 
carried  out  this  intention.  His  "  Malacologia  Monensis"  was  published  at 
Edinburgh  inl83S.  Four  years  later  he  contributed  to  Mr.  Cummin^'s  work, 
"  Notes  on  the  Flora  of  the  Isle  of  Man,  and  a  chapter  on  i1  s  Natural  History 
and  Geology."  He  did  not  live  to  achieve  a  complete  account  of  the  Isle  of 
Man,  but  the  uncompleted  investigations  which  he  made  in  reference  to  its 
physical  features,  and  especially  his  dredgings  along  its  coasts,  furnished  the 
starting  points  for  some  of  the  widest  generalizations  with  which  he  enriched 
the  whole  science  of  natural  history.  The  doctrine  of  Specific  Centres 
of  Distribution  of  Plants  and  Animals,  if  not  suggested  to  him,  was  at  least 
in  his  apprehension  strikingly  illustrated  and  confirmed  by  the  characters  of 
the  Fauna  and  Flora  of  his  native  island  as  compared  with  those  of  Great 
Britain  and  France  on  the  one  hand  and  of  Ireland  on  the  other.  To  take  an 
example  which  has  Ionic  been  of  popular  and  even  superstitious  interest,  the 
absence  of  poisonous  reptiles  from  Ireland  and  the  Iilc  of  Man  was  explicable 
on  the  hypothesis  that  they  oriffinated  on  the  continent,  and  spreading  from 
their  centre  of  birth  there,  reached  England  in  the  courae  of  their  western 
divergence,  when  Great  Britain  formed  part  of  the  now  adjacent  mainland. 
Before,  however,  they  had  travelled  to  Ireland,  or  even  to  Man,  these  had 
become  islands,  and  could  no  longer  be  reached.  On  the  other  hand,  the  great 
El  k  (CervMM  Megaeerwi),  whose  bones  are  found  both  in  Ii^Vax\!i  «xvd  ^v^^  \!cv>y^ 
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be  assumed  to  liavc  crossed  from  Europe  to  both  at  a  time  when  the  Iiiahx* 
and  the  BritisK  Clinnnd  were  occupied  b;  land  wliich  hu  aiace  disappaRJ. 
His  dodrinc  nLsn  of  EonRS  or  snbiii&rinc  life  diOering  in  chanoter  aoeordiia U 
the  (li']i1h  of  tlie  sea  in  whieli  they  shoved  themselvoi,  has  been  refemnU 
by  writers  as  lint  adopted  hj  him  in  the  Mediterrsnean ;  bnt  it  la  ^uiteca- 
tain  that  it  dawned  unon  him  jiaring  these  earlj  dr«lgiags  >lons  hn  nitin 
sliorca.  and  it  vas  reauccd  to  writing  years  beCore  he  visited  the  .£gean. 

lu  November,  1%'ii,  he  re-commenced  the  studj  of  medicine,  which  vunot 
Aiialh  abandoned  until  1S3G,  and  after  that,  hia  imiaterrupted  ToeitioB  «■■ 
that  of  a  naturalist.  It  would  have  been  strange  if  he  had  been  a  mbIou 
mcdiml  studont,  and  in  later  jearH  he  deprecated  aLl  ooniplinient  to  hinudT  m 
a  model  student.  His  uute-boolcs  of  that  period  are  full  of  those  EratcMpe 
but  pointed  drawing  which  he  iros  ever  so  noted  form  okiuf;.  "Heniad 
tlicre  aro  copies  of  ma;^Lms  shown  by  the  lecturer,  such  as  the  conTulied  bod; 
of  a  sufferer  from  lock-iuw,  a  bandaged  or  ulcerated  limb,  or  the  brancbsM 
an  important  artery.  Uingled  with  ttiesc,  however,  and  quite  orefpovBisg 
them,  are  likenesses  of  professors,  lecturers,  and  students  ;  Dr.  Knox,  iM 
npliears  in  manj  attitudes,  bein^  the  favourite  subject  of  portraiture ;  siet^ 
of  shells,  flowers,  erjatals,  imitations  of  children's  drawings,  and  fiutHtie 
iiiiugiuary  Qgures  innumerable.  Whbisiealh  various  though  these  diawiigi 
nrr,  a  certain  medical  tone  prevails  among  them.  A  pedantic  doctor  flooiiibcs 
a  stethoscope.  A  grim  anatomist  'opens'  a  bod;  m  an  unheard-of  bshion. 
A  sick  man  makes  wrj  faecs  over  a  physic  bottle.  Skulls  abound.  Skvlb 
laughing,  weeping,  wearing  spectacles,  looking  vise,  looking  foolish,  displajiif 
every  human  passion.  Skeletons  are  not  less  abundant,  and  in  the  most  hrdf 
attitudes;  gestieukling,   donciug  in   collptl■^,   Slicing,  pi-rauiljuUting; 
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meed  where  some  of  his  warm  friends  would  inscribe  it,  alone  with  those  of 
ristotle,  T4inniBH8,  Cavier,  Owen,  and  Goodsir.  But  it  would  be  unjust  so 
I  estimate  him.    It  must  be  remembered  that  he  passed  away  ere  reaching 

8  prime,  and  he  must  be  tried,  not  merely  by  what  in  his  short  life  time  ho 
d  nimwelf,  but  by  the  ideas  which,  scatterea  by  him  broadcast  over  the  world, 
ive  Bpmiig  up  and  are  bt^ring  firoit  in  many  lands.  He  did  more,  perhaps, 
lan  any  qUier  man  of  his  day  to  spread  abroad  a  love  for  natural  nisto^ ; 
ore  Tindoiibtedly  than  any  one  of  his  contemporaries  to  indicate  how  natural 
iatorj  and  geolo^  most  be  woven  together.    The  name  of  Edward  Forbes  will 

9  down  to  posterity  inseparably  link^  with  the  history  of  paheontology,  as  one 
*  the  greatest  naturalists  that  ever  strove  to  bring  his  knowledge  of  the  living 
orld  to  elnddate  the  physical  and  organic  changes  of  the  past  history  of  the 
irth. 

"  He  attained  this  high  eminence  not  as  a  solitary  worker.  In  nothing  was 
is  career  more  marked  than  in  the  power  he  possessed  of  interesting  others 
i  bis  field  of  labour.  His  broad  philosophical  spirit  enabled  him  to  appreciate 
le  researohes  of  the  chemist  ana  the  physicist,  and  in  return  he  drew  their 
fmpathy  with  him  into  his  own  domain,  in  bearing  down  all  jealousy  and 
VLyrf  among  his  fellow  naturalists,  and  enlisting  their  active  co-operation  m  the 
ommoti  cause,  he  stood  forth  conspicuous  among  the  scientific  men  of  his 
ime;  and  this  he  accomplished  not  so  much  by  the  weight  of  his  authority  as 
T  the  influence  of  his  manly,  true-lieartcd  iiaturc.  On  no  phase  of  the  life 
I  Edward  Torbes  does  it  seem  needful  to  lay  greater  stress  than  on  this ;  for 
n  so  other  j^und  can  we  account  for  the  great  influence  which  he  exercised, 
ot  in  soiehtifio  circles  only,  but  in  society  at  largo.  It  was  not  his  mental 
owers,  great  though  these  were,  nor  his  vast  knowledge  of  those  branches  of 
dence  which  he  made  his  especial  study,  that  gained  him  the  love  and  respect 
i  all  men,  but  "k  simple,  kindly  heart  that  knew  no  selfishness,  and  embraced 
A  its  wide  and  generous  sympathy  all  that  was  honourable  and  good." 


Handbook /or  Travellers  in  North  Wales.    London :  John  Murray,  1861. 

Of  Dr.  Bevan's  Handbook  for  South  Wale^  we  have  already  spoken  in  terms 
^f  praise,  and  we  are  not  less  disposed  to  accord  to  the  present  work  a  less 
aead  of  Just  enoonium.  The  Handbook  of  North  Wales  contains  not  only 
nformation  for  the  general  traveller  or  excursionist,  but  also  useful  matter  for 
he  geologbt.  Within  the  last  two  years  the  district  has  been  made  more 
looessible  to  the  tourist  by  the  construction  of  new  railways,  which,  although 
lot  so  numerous  as  in  the  southern  portion  of  Wales,  have  abready  been,  and 
ire  likely  to  be  still  more,  instrumental  in  developing  the  resources  of  the 
»untry.  Dr.  Bevan  arranges  his  book  very  much  in  the  same  way  as  his 
brmer  one,  commencing  with  an  introduction,  in  which  he  first  descnoes  the 
>hyBical  features ;  then  devoting  a  section  to  its  geology ;  after  which,  com- 
nerce  and  manufactures,  antiquities,  communications,  and  a  glossair  of  Welch 
rords  (the  last  highly  necessary  for  the  stranger  Englishman).  The  doctor 
hen  devotes  anotner  section  to  "  Points  of  Interest  £pr  the  Geologist,"  and 
ine  to  the  "  Comparative  Heights  of  Mountains,"  concluding  the  introduction 
iriih  "  Chief  Places  of  Interest"  and  "  Skeleton  Routes."  Then  of  course 
ollows  the  main  mass  of  the  hand-book,  giving  the  routes  and  the  descriptions 
)f  the  places  which  travellers  are  likefy  to  visit.  Everything  worth  beeing 
at  knowing,  from  the  curious  Elizabethan  pigeon-house  at  Llauen^d  to  the 
nanner  of  raismg  the  famous  Menai  Bridge,  is  most  curtly  and  concisely  jotted 
lown  by  our  inocfatigable  and  pleasant  author. 
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Tif  Pail  and  PtmiU  Uft  of  tit  Qlobe,  bttMg  a  SMek  m  (MUm  ^thi  Wnlii 
Life  System.  By  DaTid  Page,  F.Q.S.  London  aud  Edinbuigh:  Ta 
Bkcku-ood  &  Sons,  1S61. 

There  is  little  doulit  tliat  the  heading  of  the  papers  on  popular  gMker, 
which  we  commenced  in  this  Magazine,  have  been,  at  least,  sug^tive  of  tiui 
to  more  than  one  nutlior ;  if,  indeed  Ihej  hnre  not  been  snf^estiTB  of  the  Mb- 
icct  matters  of  some  books.  We  arc  not  jealous  of,  nor  sorry  for  this.  If  n 
had  deaiicd  the  credit  of  doing  tbo  work  ourselves,  we  should  have  kew  nu 
own  bj  our  own  octiTity.  "Wt  have  not  sbondoiied  tliat  series,  Blthou^&te 
has  denied  us  the  opportunities  of  carrying  them  on  rapidlj.  We  hope  fliortij 
to  be  able  to  go  on  again  with  them,  and  then,  from  time  to  time,  we  ibU 
liave  tlic  means  of  giTinfrour  own  views  on  matters  now  under  discnstion  bj 
geologists.  Wliether  Mr.  Page  has  caught  on  idea  or  two  from  the  "GEOLoem" 
IS  of  ultle  moment ;  and  if  be  has,  he  is  quite  welcome  to  them  for  the  gooi 
use  he  has  turned  them  to.  Id  the  charming  little  book  before  ns,  Iw  bu 
under  the  title  of  "The  Past  and  Present  Life  of  the  Globt;,"  discuased  inietj 
moderate  terms  the  great  question  of  the  day  introduced  by  Darwin's  veij 
meinoralile  book — the  uniform  development  of  creation.  He  has  not  no- 
fesscdly  done  this,  but  In  reality,  this  is  what  he  has  done;  and  the  booci* 
well  worthy  of  the  student's  attention.  The  introductoiy  ehapter  cornmona 
with  a  peroration  on  the  interest  attaching  to  the  studv  of  the  Fast  in  naCnnl 
as  in  human  history :  fossils  or  petrified  remains  of  plants  and  animals  ire,  d 
course,  regarded  as  the  alphabet  letters  of  the  great  book  of  crralion,  bj 
which  its  interesting  chapters  arc  to  be  read.     Thcu   Mr.   Page   briii^  bi 
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rerjone  is  not  jet  embned  with  Uaorwiman  doctrines;  and  indeed  of 
lose  that  are  there  are  many  not  honest  enough,  or  too  timid  to  confesis  their 
ith.  No  donbt  it  is  safer  and- more  prudent  to  go  in  the  highway  of  the  world, 
id  to  follow  the  ordinary  traffic,  even  in  science. 

Eor  our  part,  we  are  rather  erratic;  and  being  good  pedestrians,  we  jump 
rer  a  fence,  step  over  a  style,  take  footpaths  in  preference  to  turnpikes,  and 
%re  more  than  once  lost  ourselves  in  a  wood.  It  is  true  by  so  doing  we  have 
xflered  some  inconveniences,  we  could  not  always  find  an  auberae  when  we 
Biited  refreshment,  we  have  more  than  once  been  attacked  by  tnieves,  been 
eoighted,  and  have  met  with  other  mishaps  ;  but  then  we  have  often  been 
nraraed  with  such  glorious  views  from  the  hill  top,  such  picturesque  scenes 
I  dell  and  valley,  that  the  advantages  of  freshness,  truth  and  beauty,  have 
ir  outbalanced  idl  evils,  and  we  are  as  ready  as  ever  to  take  the  chance  of  a 
erialion,  as  if  we  knew  not  of  attendant  inconveniences. 

Mr.  Page  takes  the  more  le^timate  roads,  and  will  consequently  avoid  many 
r  the  sorapes  into  which  we  might  have  got,  had  we  attempted  what  he  has  done. 

^  In  attempting  this  (botanic^)  arrangement,  numerous  varied  and  complex  as 
cge^Me  life  may  at  first  sight  appear,  the  botanist  has  happily  a  few  great  fixed 
rmciples  in  nature  to  guide  him ;  fype  and  order  run  unswervingly  turoughout 
le  wnole :  and  though  the  Creator  might  easily  have  constructed  each  species 
Eter  its  own  type,  and  rendered  plants  as  varied  in  their  individual  forms,  as 
liey  are  numencally  abundant,  yet  He  has  thought  fit  to  restrict  himself,  as  it 
nere,  to  a  few  types,  and  humanly  speaking,  like  a  skilful  inventor  to  pro- 
noe  an  almost  endless  variety  from  the  co-adapt  ion  of  a  few  simple  elements 
od  complexity  of  design  by  the  elimination  of  a  few  primal  patterns.  As  in- 
nmerabie  hues  can  be  produced  from  a  few  primitive  colours,  as  endless  strains 
f  music  flow  from  the  touches  of  a  few  simple  words,  or  as  the  ideas  of  all 
imes  and  nations  can  be  expressed  by  the  combinations  of  some  twenty 
r  thirty  letter-sounds ;  so  in  the  structure  of  animals  and  •  plants  every 
ariety  of  form,  every  conceivable  adaptation  of  structure,  proceeds  from 
he  modification  of  a  few  elementary  forms  and  types  in  nature.  Without  this 
niformity  of  plan  and  design,  the  study  of  nature  by  man's  limited  faculties 
roold  have  been  impossible.  In  summing  up  the  co-adaptations  of  the  fiora 
od  fauna,.these  are  the  views  which  the  author  takes  :  "  rerfect  as  the  exist- 
1^  flora  and  fauna  may  appear  each  in  its  own  -  proper  line,  they  are  only  con- 
tituent  portions  of  a  gftater  life-system  bound  together  by  numerous  co- 
daptations  and  adjustments.  As  each  is  adapted  to,  as  well  as  dependent  on, 
xtemal  conditions,  so  both  are  dependent  on  one  another,  and  as  at  present 
onstituted,  neither  could  possibly  enjoy  a  separate  existence." 

Having  laid  before  his  readers  a  sketch  of  the  Present  Life  of  the  Globe,  its 
•lants  and  animals;  the  causes  which  effect  their  growth;  the  conditions 
rhich  fi^vem  their  geographical  distribution;  their  ordinal  characters;  and 
he  functions  they  are  aestined  to  perfofm  in  the  economy  of  creation,  our 
nthor  turns  to  tne  extinct — the  geological  record.  The  chronology  or  the 
rrangement  of  the  world's  Past  into  rock-formations,  and  life-periods  is  the 
irat  subject ;  the  continuity  of  natural  law,  the  second ;  and  these  are  followed 
»y  a  disquisition  on  palseontology,  the  problems  it  has  to  resolve,  its  progress 
nd  prospects.  The  more  detaued  considerations  of  the  geological  subject  are 
liviaed  mto  the  Far  Past,  the  Middle  Past,  the  Recent ;  the  last  includes  the 
Perteary  period,  the  age  of  great  mammals,  existing  forms  and  distribution  of 
Ife,  general  and  local  extinctions,  MAN-prehistoric  and  historic,  and  the  muta- 
ions  of  the  human  race. 

Mr.  Page  then  lays  down  "  The  Law ; "  and  this,  of  course,  must  be  re- 
:arded  as  the  principle  chapter  of  the  book ;  and  some  of  the  subjects  treated 
re  amongst  the  grandest  tW  can  occupy  the  mind  oi  mdn. 
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The  grand  lav  of  nnturc.  Mr.  Va^  sets  forth  as  ordeiu  So  it  it.  In 
tr.winjf  this  ordiT,  thi'  first  siilgcpt  wniTld  nntiirnllv  bi"  tlip  liinn  of  life  Wh'!( 
ailiiiiiiiiif:  thnt.  as  we  drscrnd  into  tlii'  rorkv  cnisl  of  our  pbuict.  we  rarhi 
»l;ip'  in  the  itiib-Silnriim  in<-iainiir|ihir  roeks.  wlifn-  lifi-  liiios  nut  st-em  to  b« 
cxiMcd,  Mr.  I'liRi*  vill  not  nri^ui-  fi>r  thr  rcMrietion  of  life  to  the  Cambrira 
jH-riiHt:  bill  lie  e()ii»idiT!>  wv  iiiui't  liiivr  simictbing  niiirf  certain  llian  fannful 
iinfdi)fnes  to  cam  iiuremivieliinis  an; distiitiee  bcvoiid  tliese  utrata.  He  ihirii 
t(l>^  that  the  eii'idcnee  <tf  fosNil  life  is'^Teatlv  in  rnvour  of  the  belief  that  in  itiii 
stage  *'  vc  have  nwhed,  or  all  but  n'nche*],  the  ilniru  of  onTniiixed  exi^tcore." 
All  but  reaciieill  tSoiiu'tiaiea  in  our  crratie  wa<r,  we  are  tempted  to  atk,  Vrs! 
but  What  is  v«(ffv  tlu*  granite?  And  iKwie  dnv  thiM  will  not  scemMnBKta 
(|ue>tiiin  ax  it  docs  now.  U  would  be  slow  work  In  liiiut  iiver  the  old  Unfits 
Ml  llie  hunting  is  n»t  dune.  Sonieilaj,  some  pnin>takiug  local gi.'OJ'^it  tiliiu 
it,  and  then  jH-rbapi.  life-f<imi«  will  be  fituud  di>mi  llu're. 

Ilowner,  we  now  let  Mr.  ^a^-  spent  forhinisilf. 

"  .\s  wc  ascend  in  the  p.iiliieic:il  scale,  we  fiad  lift'  iucrcif-iiig  and  spren.linc 
stain'  bv  stagr  into  newer  ami  bijchcr  f(inia> ;  and  as  ue  d<-seeiid,  wc  fiud  it 
di'crcasui^  aiul  lUiTTdiriiif;  to  siaijiliT  and  InwIiiT  asjatl.i:  and  snn-lv  vr  up 
juKiilh-d  in  the  infen-nec,  tbal  in  tla^  few  seatli-red  ureaiiisiiit  of  Camlvia  wr 
have  III!  bat  attained  the  ulliniate  limits  of  vitalilv.  tVere  ninrtir  and  lifcrii- 
di'i'i-iideut,  we  might  rc-uHiuably  argue  fur  their  eo-cNistiiKW  ;  but  as  ueitk* 
cau  exist  wilhoiil  the  iiuinifestatiim  of  vitality,  anil  as  life  up|iears  niilv  in  »ub- 
cinliiuitidii  to  the  niateri.-d  forces,  h»  the  one  may  have  i-xisti-d  fnriiges  wiilunii 
necessarily  implying  the  presence  of  the  oilier.  .\iid  furtlier,  if  uutuU  epaiii 
liav<'  beeu  »i(eut  in  the  evnlulion  of  life  from  ils  c:irlii-sl  In  its  present  Mpa'Ctg, 
it  is  equalh  conceivable  that  cycle  after  cycle  may  have  rolled  by  i    '' 
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'  *  *  "  With  regard  to  dbtribation  *  *  *  from  the  beginninn^  different 
egions  have  been  peopled,  partly  by  identical,  and  partly  by  representative 
ipeciea." 

Admittinff  that  external  conditions  have  never  been  uniform^  Mr.  Page  goes  on 
o  the  uUroMciion  of  new  life-forms.  Here  the  question  naturally  arises,  as  each 
geological  epoch  is  characterized  by  its  own  peculiar  plants  and  animals, 
'Whether  there  are  independant  creations,  or  whether  there  is  in  nature  some 
aw  of  doTcJopment  by  wnich,  during  the  lapse  of  ages,  and  under  the  change 
>f  physical  conditions,  the  lower  may  not  be  developed  into  the  higher  species, 
lie  simpler  into  the  more  complex  ?"  Mr.  Pa^  thinks  '*  geology  is  not  in  a 
loutiou  to  solve  the  problem  of  vital  gradation  and  progress."  We  think 
iiltsrently  from  that,  gentleman,  at  least  to  this  extent,  that  geology  has  already 
mllected  considerable  materials  indicating  che  rcplv  which,  to  our  minds,  un- 
loubtedly  it  ultimately  will  give.  Of  course  it  is  a  delicate  point,  to  deal  with, 
ind  the  highway  here  is  a  far  easier  road  than  the  faintly -tracxed  path  we  might 
le  inclined  to  pursue.  We  do  not  hint  even  that  Mr.  Page  is  not  sincere  in 
irlmt  he  writes,  but  his  logic  b  not  quite  as  good  on  this  topic  as  it  might  be. 
VHiy  we  do  not  pretend  to  say,  but  certain  it  is  that  modem  geologists  do  not 
Jways — cannot,  or  will  not,  perhaps — write  logicaUy.  Perhaps  they  think  one 
vay  and  write  the  other  in  deference  to  popular  opinion ;  if  so,  we  are  not 
lurprised  at  their  logic  being  bad ;  but  whiicver  the  cause,  as  a  rule  they  are 
eminently  not  good  logicians.  We  do  not  understand  how  Mr.  Page  can 
logically  insist  on  "  new  creations"  of  organized  forms  on  one  page,  and  on  the 
opposite  repudiate  the  terms  "  extinction"  and  "  creation"  as  applied  to  the 
races  of  organic  beings  of  geological  periods.  "  We  must  not,  he  tells  us, 
"fall  into  the  common  but  mistHXcn  notion  that  the  flora  and  fauna  of  one 
period  were  utterly  extinguished  before  the  commencement  of  the  next.  There 
are  no  such  extinctions  and  re-creations  in  nat  ure." 

These  reflections  lead  our  author  to  the  "  Development  Hypothesis,"  which 
in  this  present  review  is  a  subject  that  tee  will  leave  alone.  As  we  will  also 
the  **  acceptance  of  vital  hypothesis."  The  pages,  however,  which  we  skip 
may  be  read  with  profit  and  interest.  We  pass  over  also  the  "Advent 
of  Mui,"  as  the  details  of  fliut-iinplements  and  other  items  of  this 
topic  have  been,  and  are  being,  fully  dealt  with  in  the  pages  of  this  magazine. 
Neither  .will  we  go  into  other  questions  which  Mr.  Pa^  eloquently  discusses 
— "Time  Geological,"  "Course  of  Creation,"  "Creation  still  in  Progress," 
"  Duration  of  Species,"  "  Term  of  the  Human  Race,"  "  Influence  of  Man  on 
the  Future,"  "Progression  or  Succession,"  although  we. give  their  titles  to 
show  what  interesting  subjects  he  has  selected,  but  we  pass  at  once  to  the  last 
of  his  work  before  he  writes  its  conclusion — "Onward  and  Upward,"  and  in 
the  sentiment  of  which  we  fully  concur. 

"  I^orant  of  the  teachings  of  geologv  and  the  great  progression  it  unfolds, 
mankmd  have  hitherto  regarded  tne  scheme  of  life  as  culminating  and  termi- 
nating with  their  own  race.  All  or  nearly  all  the  hopes  that  give  colouring  to 
their  thoughts  and  direction  to  their  actions  proceed  from  this  belief,  though 
in  strictest  science  the  belief  itself  rests  on  no  logical  foundation.  It  is  true, 
one  of  our  highest  biological  authorities  (Professor  Agassiz)  '  thinks  it  can  be 
shown  by  anatomical  evidence,  that  man  is  not  only  the  last  and  highest  among 
the  living  beings  of  the  present  period,  but  that  he  is  the  last  term  of  a  series, 
beyond  which  there  is  no  material  progress  possible  in  accordance  with  the 
plan  upon  which  the  whole  animal  kingdom  is  constructed ;  and  that  the  only 
nuprovement  we  can  look  for  upon  earth  for  the  future,  must  consist  in  the 
development  of  man's  intellectual  and  moral  faculties.'  This,  however,  is  a 
mere  plausible  assertion ;  the  *  anatomical  evidence'  is  not  produced ;  and  every 
one  cognisant  of  the  history  of  man  knows  that  intellectual  and  luon^I  d^.^^- 
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been  restricted  to  the  newer  and  adTsndng  nuie 
that  man  at  presenl  stands  the  cmwaing  fomi  of 
fl  of  the  past  gire  no  counleuanre  to  the  believe  tb 
niiiff   form  b  future  epochs.     From  its  dawn  unt 
f  life  has  been  ever  upward,  geologically  speaking 
re  are  treating  the  question  aoleW   froni  a  geolo; 
lot  continue  to  be  upward  still?  Vt'e  see  no  sjmptc 
sical  or  i-ital  forces  of  natore;  and  so  long  u  tl 
■ate,  mulalion  ard  progress  must  ine^■ilBbTJ  folio 

iifferent  races,  llieir  mental  qualities,  civil  aystem 
c  all  less  or  more  partaken  of  this  mutation ;  uui 
bsists  between  the  most  intcHectual,  city-dweUinj 

[lalli  smnll,  when  compared  with  thai  which  mav  eii 
t  nations  and  races  jet  to  be  evoked.     Unless  s'cien 
retcd  the  past,  and  the  course  of  Creation  as  n 
tcr  than  a  delusion,  the  future  must  transcend  the 
iscends  that  which  has  gone  before  it.     Man  pret 
Future.    Noble  as  he  maj  appear  in  his  highest 
ilive  power  and  arrest  its"  proaress  1o  aver  that  n>: 
another  form  still  nobler  and  more  divine.     Phjs 

liic  oorreialion  of  a  nobler inlellec-t  with  ahigher  oi 
in  these  ascending  forms  the  divine  idea  of  moral 
inbly  uDatlainable  b;  created  existences,  may  be 
■niched,  and  stage  by  stage  the  loftiest  and  hoLest 

—% 
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WHAT  HAS  BECOMP]  OF  THE  LUNAR  SEAS1 

Waa  there  a  delutje  ?  It  is  not  to  advocnte  any  new  reconciliation 
theory  wc  ask  this  (|ncstion  ;  it  is  not  to  urgo  afi*c^h  some  supposed 
contact  with  a  comet  (if  we  have  just  passed  through  the  tail  of  one, 
at  most  the  harm  we  got  was  a  few  heavy  showers);  nor  is  it  to  show 
that  periodical  inundations  or  oceanic  overwlielmings  of  each  hemi- 
sphere—north and  south — alternately  take  place  every  few  thousand 
years.  Probably  they  do.  But  neither  fifty  deluges,  nor  ten  thou- 
sand, nor  a  hundred  thousand,  would  make  one  deluge — a  deluqe. 
Our  purpose  then  is,  to  inquire  whether  there  might  not  have  been, 
once  upon  a  time,  a  physical  natural  cause  for  a  deluge.  As  the  crime 
of  the  sinner  is  often  the  cause  of  the  amendment  of  tlie  law,  so  the 
bold  speculator,  breiiking  out  from  the  trammels  of  established  dicta 
and  the  fashionable  propriety  of  a  safe  reserve,  may,  as  Macdougal 
Stuart  in  his  daring  ride  across  Australia  opened  out  a  luxuriant 
country  where  geographers  predicted  a  sandy  desert,  likewise  break 
in  upon  glorious  fields  before  unknown.  We  have  so  many  safe 
respectabilities  in  geology  that  an  erratic  notion  now  and  then  cannot 
do  much  harm,  if  it  do  no  good  When  we  look  up  to  the  moon,  what 
do  we  see  ?  Great  ocean  cavities  and  no  water  in  tfiem.  It  is  of  no 
use  to  say  it  is  all  gathered  up  on  the  other  side.  We  cannot  believe 
thai.    The  moon  always  presents  one  side  to  our  earth,  and,  tlie.tQ^Qi^%^ 

VOL.  IV,  %  "X. 
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litT  ocL-ftii  waters  ought  to  be  drawn  tip  ou  this,  and  not  the  otkr 

BJile.     We  do  not  mean  to  say  there  ia  no  water  there,  becanH  A  | 
the  water  and  nearly  al!  the  air  uihieh  it  h^  on  the  mooD,  ■ 
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time  of  thau  rmys  occurred  on  the  left ;  and  when  the  moon  was  leaving  the  sun's 
duCp  rmyi  were  seen  on  the  right.  Tliis  seemed  to  show  that  the  appearance  was 
produced  by  a  cloud  or  cloudy  atmosphere  between  us  and  the  m<ion.  In  our  atmo- 
sphere there  were  sixty  or  eighty  miles  of  darkness  all  round,  and  these  appearances 
eonld  not  be  formed  by  refraction  there.  Is  there,  then,  an  atnioRphcre  all  tlie  way 
to  the  moon !  There  is  nothing  ebe  to  explain  them,  as  far  as  I  know,  and  I  think 
tliii  does.  Polarization  supports  it  also.  When  light  is  not  reflected,  it  is  vulgar 
white  light;  but  when  reflected  from  the  surface  of  a  transparent  medium,  it  puts 
on  that  modification  known  as  polarization.  When,  therefore,  we  see  it  polarized, 
we  have  strong  reason  to  think  that  the  light  h2i8  been  reflected,  and  hence,  by 
■omefehing  like  an  atmosphere  between  the  earth  and  the  moon.  "* 

A  little  chink  will  let  in  much  light.  Is  this  a  chink  to  let  some  in ?  It 
IB  the  only  support  for  a  long-retained,  and  perhaps  It  may  be  visionary, 
idea.  When  some  one  praised  the  Astronomer  Royal,  in  the  section 
of  the  British  Association  meeting  over  which  he  ])re8ided,  for  the 
boldness  of  his  views  on  terrestrial  magnetism,  he  justly  said,  "When 
lie  believed  he  was  right,  he  could  bolfll*/  state  his  Wo^'s;  but  he  could 
be  bolder  still,  /te  could  retract  tJiem  when  Jte/ound  them  wrong  J*  We 
do  not  like  to  risk  our  reputation,  but  we  can  be  bold  enough  to 
speculate  if  we  think  there  be  but  a  gmin  of  truth  in  our  day-dreams. 
Beyond  doubt,  modern  geologists  do  not  countenance  the  idea  of  a 
single  or  particular  deluge,  much  less  an  univei*sal  one,  mountain- 
highy  all  over  the  globe.  Even  divines  have  souglit  to  limit  and  restrict 
the  Noachian  deluge  to  certain  geographical  areas,  and  otherwise  to 
modify  or  do  away  with  the  universidity  spoken  of  in  the  Holy  Writ. 
Unlike  the  genesis  of  man,  it  is  a  subject  we  can  discuss  without 
offence  to  any  religious  prejudices.  It  is  a  question  purely  of  tra- 
dition— ^not  of  inspimtion  at  all — and  we  may  discuss  it  as  an  histo- 
rical &ct,  or  as  a  physical  fact,  witli  the  utmost  freedom  and  licence. 

Take  it  first,  then,  as  a  tradition.  The  flood  of  Noah,  the  flood  of 
Deucalion — every  nation  has  its  tradition  of  a  flood.  There  are  few 
traditions,  surely,  without  some  foundation  in  trutli ;  and  while  it 
would  be  impracticable  to  reconcile  a  universal  deluge  overwhelming 
the  peaks  even  of  the  mountains  some  few  thousand  years  ago,  with 
the  present  physical  aspect  of  our  globe,  and  the  geographical  distri- 
bution of  animal  life,  or  to  find  any  geological  phenomena  that  would 
give  countenance  to  it  at  all,  the  antiquity  which  the  discovery  of 
flint-implements,  and  other  relics,  and  even  bones,  in  Pleistocene 
strata,  and  in  turbaries,  have  given  to  man,  entitle  us  to  extend 

*  An  excellent  illustrated  report  of  Mr.  Airy'a  lecture  \a  gV'veii  Vsi  \^v^  Lw(vdA)t\> 
'  r.  No.  64,  for  September,  1861, 
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greatly  Itnrkwnrd  in  time  the  e|>oc1is  of  remarkable  ercnts,  of  wMA 
the  tmditious  have  reachcJ  ih  tvoia  &  rer>/  nriHa't  antii^uitv  indeed.  It 
is  even  jinssihle  thnt  mch  tniilitions  may  extend  Imck  to  tlie  Ftioeene 
period,  in  wliioh  seemingly,  if  not  hufore,  the  age  of  man  beg&n.  But 
we  leave  this  sulject  alone,  and  retiim  to  the  question — Wkatlvu 
become  tif  Uie  uxiten  </  //«.■  moon  I  The  ocean-cavities,  if  they  weie 
once  tilled,  innst  liavo  been  cmi)lied.  Whiit  cniptied  them  I  W« 
know  that  year  by  year  the  moon  gets  nearer  to  na  ;  it  may  be  only 
liulf  an  iuuh,  and  nstrouoment  even  dispute  whether  it  ta  more  thani 
qnarter ;  but  nearer,  wo  believe.  It  does  come.  We  know  alw  tint 
Hueh  clinugi'S  are  Siiid  to  correct  tlicinitelves,  but  we  cannot  say  thnc 
is  not  a  residuid  balanct-  in  favour  of  apitroacli.  Tlierc  is  good  reason 
to  coniiider  that  nothing  in  the  whole  universe  is  stable,  although  the 
changes  are  so  slowly  gnrnd  that  centuries  of  observation  are  iusuf- 
Ceient  to  prove  their  nitc.  Still  we  may  bilieve  the  moon  lias  conn 
nearer  the  eartli.  If  it  conies  nearer,  it  lias  once  I>cen  farther  off; 
DO  doubt  it  lias — ven.'  much  farther  ofT;  and  Ouh  it  was  it  had  iu 
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fitoe  of  the  earth.  Whether  the  transference  would  be  in  '^fortj 
days  and  forty  nights,"  or  not,  we  do  not  pretend  to  say.  Sudden 
and  rapid  might  be  that  of  the  last  remaining  portions  of  the  moon*s 
oceans,  when  the  atmospheric  pressure  was  reduced  to  its  minimum, 
and  torrential  rains  might  be  thus  produced  on  our  earth — ^not  a 
total  submergence  of  the  land  beneath  one  uniform  sea  of  waters,  but 
Boch  a  condition  of  inundations  and  torrents  as  might  well  be  regarded 
as  a  universal  flood. 

Mr.  Downes  has  shown,  with  good  reason,  that  comets  may  be 
froEen-up  worlds  of  water-ice  and  solidified  air,  the  effect  of  the  intense 
oold  of  the  vastly  distant  space  to  which  in  their  excentric  courses 
they  reach  out,  and  where  the  sun  can  seem  no  bigger  than  a  point 
or  a  tiny  twinkling  star.  Comets,  therefore,  might  bring  wateiy 
Tapour  and  air  to  our  atmosphere ;  but  comets  are  not  one,  but  many. 
Every  year  or  every  century  might,  if  comets  were  the  cause,  witness 
a  deluge.  What  might  have  liappcned  once  could  happen  twice  or 
fifty  times,  and  comets  hence  can  be  no  more  regarded  as  d^  cause  of 
AH  universal  deluge  tlian  the  regular  cyclical  oscillations  of  the  earth's 
poles  in  20,000  years.  The  transference  of  the  moon's  water  to  the 
earth  could  happen  but  once.  The  torrential  nature  of  the  final  rains  of 
such  an  occurrence  might  well  produce  on  the  terror-stricken  minds 
of  men,  or  the  imaginative  mind  of  the  historian,  the  idea  of  the 
*  windows  of  heaven  being  opened,  and  the  fountains  of  the  deep 
broken  up."  If  Mr.  Airy  be  right,  that  an  atmosphere  extends 
now  to  the  moon,  we  can  scarcely  consider  that  our  own  atmosphere 
extends  as  a  regular  enveloping  sphere  up  to  the  moons  surface, 
becamie  if  it  did  so,  one  would  think  the  moon  would  wrap  herself 
up  in  a  mantle  of  it ;  but  rather  should  we  not  presume  that  the 
moon  raises  by  her  attraction  up  to  hei'self  the  a|)ex  of  a  vast  atmo- 
Bpheric  tide  ?  and  if  so,  the  roadway  of  the  lunar  rains  is  still  extant. 

Nor  do  we  wish  to  assign  any  particular  period  to  the  supi>osed 
transference  of  the  moon's  waters  to  the  earth.  It  might  as  well 
have  happened  in  the  carboniferous  age  as  in  the  tertiary  or  re- 
cent. It  might  have  occupied  millions  of  years,  and  have  influenced 
for  ages  the  meteorological  conditions  of  our  atmosphere.  But  if 
geology  points  specially  to  any  particular  time  we  think  it  does  so  to 
the  Jjoesa  and  loam-period,  when  the  deposita  Beeisi  ^  %V9^  ^Vv\^\^<:ifo 
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of  a  very  long-continued  raiu-faU.  If  this  be  so,  and  it  vere  doe  to 
the  cauae  that  we  hare  been  considering,  it  would  bring  the  pen«d 
within  the  era  of  man,  and  the  tradition  of  a  flood  may  have  a  deep- 
seated  origiu  of  truth  in  remotest  antiquity.  Hence  the  only  reuoo 
why  we  have  connected  the  subject  of  the  Deluge  with  the  almnt 
purely  hypothetical  sjieculation  we  have  been  guilty  of.  In  tbe  Uut 
tertiary  deiiosits  there  aecius  almost  everywhet-e  evidence  of  thi 
torrential  action  of  water,  and  apparently  tumultuous  accumnlitioa. 
Ibc  rain-fiill  of  lunar  vapour.i  might  have  produced  such  nnmaooi 
aimultaneous  local  floods  and  inuudations  as  to  give  compantively  m 
appcarnnco  of  universality  to  the  phenomena,  and  the  final  ndu 
might  have  been  rapid  and  cataclysmaL 

Knowing  as  we  do  how  readily  men  scoff  at  "  &r-fetched  aaHtai^ 
it  has  required  some  amount  of  courage  to  put  even  the  simple  qtm- 
tion — Wlutt  has  become  of  tbe  water  of  tlie  moon  1  Douhtless  the 
moon  bad  once  ocean  and  air ;  if  so,  What  has  become  of  them  I  i(  a 
question  not  to  be  a^'oided  by  the  geologist  in  the  consideration  ef 
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COKRESPONDENCR 

To  the  Editor  of  the  Geologist. 

Sib, — When  a  labject  of  bo  much  importance  as  the  antiquity  of  the  haman  nice 

being  discaised,  there  ie  a  liability  to  the  production  of  fallivciouB  facts,  as  well 
I  the  possibility  of  "  true  facts"  being  pressed  beyond  their  legitimate  value. 

A  correspondent  has  furnished  you  with  some  particulars  concerning  the  disco- 
ei7  of  a  human  skull  in  the  valley  of  the  Trent,  near  Newark — a  very  different 
icallty  from  the  vale  of  Belvoir. 

I  am  of  opinion  that  some  caution  is  necessary  l)cfore  tliit*  discovery  can  be  taken 
1  evidence  upon  the  subject  in  support  of  wliich  it  is  brought  forward.  There  are 
icU  associated  with  the  locality  wliicli,  I  cimceive,  do  not  support  the  apparent 
Miiroony — that  the  skull  in  question  belonged  to  an  individual  who  lived  in  the  age 
f  aDimais  now  extinct.  The  position  in  wiiich  it  was  discovered — so  near  to  the 
iTer  Trent — would  give  a  degree  of  suspiciun  t<>  its  being  a  genuine  witness  ;  besidesy 
m  being  lo  near  to  a  bend  in  the  river  would  make  its  value  additionally  question- 
ble.  'Ihe  horns  of  deer,  and  bones  of  extinct  animals,  with  which  it  was  found,  dt> 
]Ot  supply  a  sufficient  reason  in  this  particular  instance  fur  its  being  produced  in 
Tidence  of  a  high  antiquity. 

Any  one  who  is  familiar  with  the  geological  phenomena  of  the  Trent  Yalle 
reiila  regard  with  considerable  doubt  the  claims  which  this  skull  should  have  in 
learing  testimony  upon  so  im{K>rtant  a  queotion,  because  an  apparently  undisturl)ed 
ondition  of  the  drift  could  not  l>e  relie<l  ui>on  as  a  safe  criterion  by  which  to  judge 
if  the  antiquity  of  its  animal  remains,  in  localities  near  to  the  present  channel  of 
he  river.  The  Trent,  in  various  parts  of  the  vallej,  is  ever  changing  its  course, 
•peoally  at  the  curves.  In  the  cuurne  of  a  few  centuries,  therefore,  it  is  iiossible 
he  stream  might  deviate  considerably  from  its  original  ch<anncL  This  fact  has  been 
ibsenred  in  several  instances.  In  one  example,  a  few  miles  from  the  place  at  which 
he  remains  alluded  to  wera  discovered,  the  gradual  erosion  of  the  land  from  one 
tide  at  a  bend  in  the  river,  and  an  equiv:Uent  deposition  on  the  opposite  margin, 
las  continued  until  sevend  acres  have  been  transferred  from  one  side  of  the  river  to 
he  other,  within  the  memory  of  living  individuals.  The  river,  moreover,  does  not 
iontinne  at  the  same  depth  at  any  {Kirtieular  place ;  places  which  were  once 
ordable  are  now  too  deep  to  pass  over,  and  rice  rersd. 

If  human  remains  were  discovered  at  a  depth  of  twenty- five  feet  in  these  drift 
nrmTels,  over  which  it  was  known  the  river  had  parsed  in  recent  times,  it  is  certain 
OCT  oould  not  supply  any  satisfactory  evidence  of  a  high  antiquity. 

The  diagram  at  p.  351  represents  the  locality  of  the  discovery.  The  sharpness  of 
lie  curve  in  the  river  would  undoubtedly  in  a  few  centuries  cause  the  stream  at 
phis  place  to  deviate  more  or  less  from  its  original  course.  This  skull  may,  there- 
'ore,  have  been  in  the  first  instfuice  at  the  bottom  of  the  river  with  the  bones  of 
mimals  and  horns  of  deer  washed  out  from  the  drifl  gravels,  and  as  the  stream 
pnuinally  removed  from  the  channel  in  which  it  then  flowed,  they  would  be  covered 
vj  its  deposits.  In  course  of  time  the  river  would  have  removed  to  a  distance  from 
ts  former  bed  in  which  the  remains  were  found. 

The  association  of  pottery  with  the  other  relics  in  so  limited  a  space  as  fifteen 
'eet  would  seem  to  indicate  a  depression  in  the  bed  of  the  river,  into  which  they 
voald  be  collected  by  the  current. 

The  river's  deposition  of  sand  and  silt  would  also  assume  that  natural  form  which 
vonld  have  the  appearance  of  an  undisturbed  stratification,  because  it  had  been 
brmed  by  natural  causes. 

If  tliose  who  have  inspected  the  locality  have  fully  estimated  these  facts,  it  may 
M  the  discovery  is  as  valuable  as  your  correspondent  appears  to  consider  it. 

I  am,  dear  Sir,  yours  respectfully, 
Notfinfiham,  18ih  Sept.,  2861.  3 . ^.^  . 
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THE  CEADLEY  PTERASPIDES. 

Dua  Sin, — lu  vuwer  to  jam  coirMpoodent  of  last  ihodlIi,  who  dgu  iii 
"  MiUIkob,"   I  oierelj  state  ugMa  that  vhea   I  viEit«d  tbe  quany  at  C 
Id  June  but,  there  wu  a  hirgeheap  of  stone  in  hlockn  of  aboat  a  foot  ii     ' 
m  baLf  vquars,  which  bad   been   worked  out  of  the  qDarry,  and  that  m 
blocka  whea  carefoUy  esamined,   contained  three  or  four  good  sped 
morel  of  P.  rtntraJiu.     I  had  ia  aij  potsessiaD  one  [ueoe  of  randstone  from  Ci 
half  a  foot  eqaare,  in  whicli  vere  imbedded  five  Pteraapides  and  one  O   '  ' 
Fart  of  this  ipedmen  ia  now  in  the  Briliah  Museum.      1  abould  not  baTe 
■pec-imena  P.  roitraltu  unleaal  had  bad  good  auLbotitj  for  ao  doing.  Ai  ji 
■pondent  ioquirea  aa  to  wbat  or  whose  it  ia,  I  beg  to  iaform  the  "  poorig; 
Ba  be  styles  biioulf,  tbat  I  have  shovn  all  my  specimen*  of  Ftemapia  to  Pi 
Huiley,  who  has  had  otherB  from  the  same  lucalitf  under  eiaiiiinatiafi,  j     ' 
upun  his  authoritj  that  I   called  tbem  P.  roilralui  and   not   Leipuii  a 
In  conclusion,  I  would  aay  with  your  coireapondent,  "  Do   not,  young 
tutn  aside  from  Cradley,  but  repur  thither,"  &c.,  and  mind  to  prande  tl 
tic  largal  bag  tLou  canat  lay  thine  hau  Ji  on, 

I  romiin,  dear  Sir,  yours  truly, 

8.  SasiU-roto.  £.  R.  L 

THE  DARWINIAN  THEORY. 

Sib,— In  replying  to  Lieut.  Hutton'a  article  on  the  Development  Bx 
Darwin,  I  underatood  him  to  advocate  the  Development  Tleoi;  aa  a 
pounded.    T  find,  however,  from  his  explanation  in  your  numbiBr  for  Job 
■uch  ia  not  the  case  ;  that  he  clnima  for  hia  theory  what  the  theory  cT  '~  ~ 
various  forniB  of  hfa,  namely,  the  ability  in  the   "  strugiria  '     '^'  '* 
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degrees  of  iDtelligenoe  and  sagacity.  Now,  cither  the  higher  natures  are  <IeveIo{)- 
mentu  of  the  lower,  or  they  arc  not.  If  tboy  are  mere  develupnients,  \chy  may  we 
not  regard  the  nature  of  man  as  a  development  too  ?  What  s{>ecial  reiisons  are 
tliere  for  supposing  the  nature  of  man  to  be  a  creiitiou,  while  we  regsird  the  varied 
and  distinctive  natures  of  the  other  animals  as  mere  developments  If  Wv  ]>i;rceivo 
in  the  old  proverb,  "Necessity  is  the  mother  of  invention/'  tlic  popular  recog- 
nition of  the  fact  that  circumstances  have  a  certain  modifying  ef!<  et  upon  the 
Intellect  of  man,  and  that,  too,  in  cases  where,  in  all  probability,  tln-y  would  fail  to 
eacercise  any  modifying  effect  whatever  upon  the  mentiil  powem  of  tlic  brute.  If, 
therefore,  the  developing  power  of  eircumstatices  aotM  in  certain  ciseN  with  even 
greater  effect  upon  the  man  tlian  upon  the  brute,  w/nj  may  we  not  NUppose  that 
theee  modifying  caust^s  might  act  during  an  almost  iniiuite  suceeNKion  of  ages  and 
through  an  almost  endlesd  chain  of  being,  and  the  accumulated  result  be  the  mind 
of  man  as  we  now  find  it  ? 

Fnrther,  if  mind  of  any  degree  am  be  developeil,  I  certainly  see  no  grcattT 
difficulty  in  supposing  that  an  animal,  under  tlie  presRure  of  circumstances,  might 
modify  its  mentid  powers  (2is  in  fact  is  done  daily  in  education,  both  in  man  and 
many  of  the  lower  animals),  than  in  ttupposing  that  it  mi<.dit  acriuire  a  new  meml>er 
or  a  new  faculty.  If,  for  cx:iniple,  the  niusM'l  aiu  dcvclope  intr)  the  fish,  as  Okcn 
says  it  can,  why  may  not  the  nature  of  thu  niusHoI  devolope  into  the  nature  of  the 
fish  ?  Or,  if  the  fish  can  develope  int^)  the  land  Miiin.il,  uhii  may  not  the  nature 
of  the  fish  develope  into  the  nature  of  the  land  animal  ?  C*r.  finally,  if  the  brute  m/» 
develope  into  the  man,  ichy  may  not  the  n:«tiire  of  the  lirute  develojH}  into  the 
nature  of  the  man  ?  From  a  careful  pmis-d  of  Lieutcnnnt  lIutton'.M  article  and 
explanation,  it  appears  to  me  tliat  he  supjHHcs  tlie  vanuUH  natures  of  the  inferior 
animals  to  be  mere  developments,  the  higher  of  the  lower  ;  but  how  he  can  at  the 
same  time  consistently  maintain  that  the  nature  of  man  was  "given  him  by  special" 
act  of  creational  power,  I  confess  1  cannot  make  out.  IVrhaps  he  found  himself  in 
one  of  the  *' dilemmas"  he  Hpeaks  of,  and  wished  to  harinonizc  his  theory  with  the 
fsets  before  him.  If,  however,  1  misapprehend  his  "Theory,"  and  if,  in  reality, 
he  means  to  assert  that  mind  cannot  //{  (/////  cum;  be  developed,  then  in  CiK.ct  the 
'* Theonr  of  development "  becomen  the  "Theory  of  croati«)n.''  for  a  continuous 
series  of  "'special  interpositions"  i.s  assumed,  and  the  idea  of  development  becomes 
a  new  and  very  comprehensive  idea  indeed. 

But  to  return  for  a  moment  to  the  theological  aspect  of  this  thcjory,  Lieutenant 
Button  says,  that  "man"  wait  developed  from  some  inferior  animal  (he  does  not 
know  which),  but  that  his  * '  mental  and  mond  powers, "  that  is,  hijj  soul,  wcro 
bestowed  upon  him  at  the  propter  time  by  a  "special"  .'ict  of  creation.  The 
Bible  says  (Gen.  i.  2»),  27;  ii.  7,  &c.)  that  God  r.rtat'ii  man  both  body  and 
■oul.  I  am  aware  of  the  use  which  Lieutenant  Iluttcm  makes  of  the  word  ''cre- 
sted,** but  I  reject  that  use  of  it  in  this  place  as  evidently  inappropriate.  I  have 
not  as  yet  seen  the  {lamphlet  by  Dr.  A<a  Gray,  but  I  hmr  read  my  Hible,  and 
whether  I  interpret  it  aright  or  Lieutenant  Hutton,  1  leave  your  readers  to  decide. 
Por  a  further  discussion  of  the  theological  beaiin'j;8  of  the  Development  Theory,  I 
must  refer  your  readers  to  Hugh  Miller's  "  Footprints  of  the  Creator,"  a  work 
containing  some  very  good  arguments  on  the  subject. 

I  have  already  occupied  more  of  your  .«?piice  than  I  oiiginally  intended,  and  con- 
lequently  feel  loath  to  trespiLSs  further ;  still  I  cannot  close  my  letter  without  a 
remark  or  two  on  the  actual  position  of  geology  with  reftirence  to  this  thci>ry.  I 
srili  endeavour,  however,  to  l>e  very  brief ;  and  if  in  consequence  of  this  enforced 
sreTity,  my  arguments  or  illustrations  should  seem  to  any  incom]>lete  or  inconclu- 
live,  I  trust  they  will  ascribe  such  def^-cts  to  tluir  true  cause',  and  not  t4)  any 
tmcertauity  in  the  teachings  of  geology,  which,  to  me  at  least,  arc  phiiu  and 
mmistakeable. 

In  my  former  letter,  inserted  in  your  nundxir  for  June,  I  quoted  from  Darwin 
the  statement  tliat,  if  his  thcoiy  were  true,  then  before  the  deposition  »»f  the  lowest 
Silurian  strata  there  elapsed  pcricKls  of  time  "  probably  longer  than  the  whole  ir.terval 
Tom  the  Silurian  age  to  the  present  day,"  during  which  "  the  world  swarmed  with 
iving  creatures  ;"  and  I  put  to  Lieutenant  Hutton  the  (question  which  had  ;dreudy 
leen  put  to  Mr.  Darwn — "What  has  become  of  the n cord» o?  \\\vis<i\vvv>\,Y\\\\\<\t- 
iiai  periods  f"  In  reply.  Lieutenant  Hutton  simply  refers  me  \iO  \i\a  noyn  viVv>\>v^vt;s\«!i 
VOL,  IV,  "1  X 
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pirture  of  ths  manirold  nhorteoininga  of  gt!ok>gy— shortcomuig*  nhkh,  if  they 
reilly  cxint  to  tlie  uxtenl  lie  wisIiM  lo  ninko  out,  must  go  a  "rtat  waj  toniu 
iDVallJiiliii);  tiearlj  tlio  whqit:  nf  tin-  fnvtH  uf  l*u1:euul->lu^j.  lor  exatnjile,  *lul 
nli:uii;(i  can  bu  pliccil  uiion  tiie  tfauhaiga  <•(  n  tcitaea  anyimo  i>f  wbOHfiuDini  fica 
maybe  nuOouiwl'uUj  Jcniai  liy  a  rirteremw  Iji  auiue  otter  of  iia  lapjiotr'i  and  KfuDnvm 
bclH.  HUii  iifMrljWb  it  i»  o^rarU'il,  by  ev-i-n  it*  own  cutlivnliirn,  that  wc  uui  at  tie 
bent  only  hope  to  abtiuii  a  fuw  fraicintnti  of  its  lattor  half  I  We  bIuU  rstoni  ijab 
til  t]i«  Mubju-t  of  these  ullegel  ili't'«.-u  in  the  (^ihi^cnl  recoKU  ;  meantime  K  'e. 
nniKoibcKi  that  tlinw  " iiTiinnriliikl  [-eriuds"  are  altx^etlitj  hj-pulhetical— tbil 
they  are  asAuiuiil  in  dirrct  op|Hisiti-iii  tu  tlin  o|>iiiian  of  tliu  most  oiniiient  geologifU 
— liuit  tlieyareaJiiiitlcd  by  Uanoiii  hiiiirii.-lf  tolw  ''({uile  unknown,"  and  tbit  ILcy 
are  niMuincil  liy  the  advuvutCH  i>f  the  Devi'jninneut  Tlivoty  nuli'ly  because  the  (xiit- 
encti  of  their  Uicory  ruquim  it.  Tlie  •lietuin  uf  Jubiuuu  itriki*  iim  a<  pecuUariy 
applicable  tu  micb  iiigcniauH  s|<eviilMi<ni.  "  He  whu  will  deteniitne  igaiiin  Ihu 
which  hckiiuwii,  bcvaunv  there  may  be  AoinetliiDj;  which  liu  kiionii  nol — bcvliavin 
■et  hypothetical  ]>Oiihibi]ily  oj^idiuic  neknowledj^eil  eurtuiuly,  is  uut  to  be  iilm'l^ 
amiinj;  reasoiirtblc  bojn^ 

A>,iun,  lo  teat  the  "theoiy"  still  further.  '■  Wlkit, "  askx  lliiiih  Miller,  "hi  order 
to  ehbiblisb  its  truth,  nt  cvoii  tu  ivmti'r  it  stime  ile);ri.-e  probable,  ought  to  be  tlie 
geidnj;ieal  evidence  regardiuj;  it ;  The  reply  aucma  obvious.  In  tho  Grit  jilsce^  tb 
earliur  fuKiils  iiUii'ht  to  he  nr^  mtatl  in  aiit ;  iu  the  secuiid,  n-y  lua  in  orjmia- 
linn"  (*'  K'liiitprintsuf  tliDCreator,"  |>.  21).  ETorystuilclit  ofgcilo^kiiawiba* 
coni|iletely  the/ut'Mof  (■uuUi^v  contrailict  the  "theory '' on  these  jHiiiiti.  "He 
earlier  rosoils''  of  trcfyforMnUva,  fniiii  the  h)we«t  to  the  hi];heiit,  are,  isitTiD 
known,  iicitli«r  "very  small  in  iiize,"  nor  "  very  luwin  orgauizaiiol]."  The  loaen 
found  fussihi  of  each  forui  of  life  are  not  feeiid  or  imgwrlWt ;  when  they  laake  ilwir 
flrstap|)eanince  they  are  alwityn  rouml  fully  funneil,  and  )ierf(st  in  their  nrzauiiatkiB. 
Naj  more,  bo  far  tana  tlie  fossils  of  the  djfierHal  fonnations  ■ppearing  iiDpertsd  is 
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The  readers  of  Owen  will  no  doubt  remember  the  imragraplis  on  the  distribution 
of  the  Mammalia  in  his  *'  Pabeontology/*  in  which  he  assertn  the  value  of  even 
the  negative  portions  of  geological  evidence.  Objecting  to  the ' '  conjecture  that  the 
mammalian  class  may  have  been  as  richly  represented  in  primary  and  more  ancient 
■econdary  as  in  tertiary  times,  could  we  but  get  remains  of  the  terrestrisil  fauna  of 
the  coDtuients,"  he  insists  that  the  negative  evidence  furnirihed  by  the  total  alisence 
of  mammaliiin  remains  from  the  primary,  and  '*  the  scanty  and  dubious*'  traces  of 
them  in  the  secondary  beds^  is  sufficient  to  carry  conviction  to  tlie  unbiassed  mind 
that  this  class  did  not  exist  at  all  during  primary  times,  and  otdy  began  to  exist  in 
■econdary  times,  and  says  that,  ''to  tfic  mind  that  will  not  accept  such  conclusion, 
the  stratified  oolitic  rocks  niu:«t  cease  to  be  trustworthy  records  of  the  conditiou  of 
life  on  the  earth  at  this  period."  llie  applicability  of  this  to  the  case  in  hand  is 
obvious. 

Again,  as  we  descend  into  the  crust  of  the  earth,  the  animal  kingdom  gnuiually 
loses  its  present  high  and  diversified  chanictcr— first,  one  gi*eat  class  and  tlien 
another  disappears  from  the  st^ge  of  existence,  until  as  we  approach  the  lowest  of 
the  fossiliferous  beds,  the  evidences  of  former  life  become  not  only  confined  to  the 
lowest  forms,  but  gradually  more  and  more  rare,  and  finally  they  ccasij  alU>gether. 
This  is  the  lowest  zone  of  ancient  life,  and  hclmc  It  no  trace  oforynniclifc  it  found. 
And  this  too,  be  it  remembered,  in  situations  not  at  all  ill-calculated  to  prcsefve 
any  forms  of  life  whicli  might  have  been  committed  to  their  charge,  many  of  these 
rocks  being  in  fact  much  lesjs  metamorphosed  tlian  many  others  higher  up  in  tlie 
geological  series,  which  actually  do  retain  impros.siond  of  the  organisms  originally 
Loried  in  them.  From  these  f.icts  the  conclusion  naturally  follows,  that  if  we  have 
not  in  these  lowest  fossiliferous  strata  actiuilly  reached  the  dawn  of  life  on  the  eartli, 
we  have  approached  sufficiently  near  to  w:u'rant  our  forming  an  opinion  respecting 
it,  and  to  make  the  expectation  of  further  dise<iveries  in  this  direction  all  but  hopeless. 

Hereagiuu  wefiud  additional  proof  of  the  truHtw^orthiness  of  the  geological  records. 
In  them  we  find  an  almost  complete  liistory  of  the  i>rogress  of  life  on  the  earth 
from  its  dawn  millions  of  ages  ago  down  to  the  present  day.  In  them  we  find 
breaks  certainly — breaks  sulhcient  to  show  us  that  our  history  of  life  on  the  earth, 
full  as  it  undoubtedly  is,  is  not  {H'rfect ;  and  to  stimulate  the  diligent  inquirer  with 
the  hope  of  occasionally  adding  a  new  link  to  the  chain — but  as  certainly  we  find 
nothing  in  them  to  warrant  the  idea  of  sticli  breaks  as  the  Development  Theory 
demands — breaks  of  thousands  of  centurii"^,  at  least  as  often  iis  the  commencement 
€lt  each  geological  fornuitiou,  and  probably  of  much  more  frciiuent  occurrence. 

On  these  and  many  other  grounds,  therefore,  I  arrive  at  the  conclusion  that  the 
facts  of  geology  do  not  support  the  1'heory  of  Development,  and  in  concluding  this 
communication,  I  would  urge  upon  your  readers  the  duty  of  a  thorough  and  im- 
partial examination  of  the  bearings  of  geology  upon  this  "  theory"  liefore  its 
claims  are  admitted  or  even  temporized  with,  it  is  evidently,  as  Professor  Owen 
expresses  it,  a  *' chance  aim  of  human  fancy,  unchecke<l  and  unguideil  by  observed 
facts;"  and  further  he  says  respecting  it,  that  "observatitm  of  the  effects  of  any 
of  the  hypothetical  tninsmuting  infiueuces  in  ch:inging  any  known  s{>ecies  into 
another  has  not  yet  been  recorded." 

The  "inconsistencies  and  absunlities'*  Lieut.  Hutton  speaks  of  are  merely 
imaginary.  For  example,  I  believed,  and  still  believe,  that  if  1  coull  show  one  of 
the  links  of  the  supposed  chain  of  development  to  be  defective,  the  whole  theory 
would  fail  OS  a  thiory  attempt iny  to  account  for  the  conditions  of  life  on  the  earth, 
because  insufficient  to  account  for  the  phenomena  of  life.  Well,  did  I  not  show 
the  defectiveness  of  the  sup])osed  link  l)etween  man  and  the  brute  i  And  did  not 
Lieut.  Hutton  acknowledge  this  defect  by  attem]iting  to  patch  it  up  with  an  act 
of  ••  special  interposition  f"  Did  he  not,  theref«)re,  by  this  act  acknowledge  that 
his  theonr  was,  by  itself,  insufficient  to  explain  the  conditions  of  life  ?  Then  let 
Lieut.  Ilutton  show  whf.re  the  "inconsistency"'  or  "absunlity"  of  my  assertion 
lies,  and  having  done  that,  let  him  next  explain  his  own  inconsistency  in  intro- 
ducing creational  acts  into  a  "Theory  of  Development." 

Uia  other  objections  are  about  equally  well  founde<1,  and  as  my  communication 
ill  already  far  too  lengthy,  I  tlierefore  pass  them  over  in  silence. 

I  am,  &A., 
Gloitop,  Jkiy  26th,  *Y .  Vji^\^IAA.t  . 
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FOREIGN   CORRESPONDENCE 

Goiei-til  Congidemlions  on  MetcoriUt.     By  Director  W.  Hjudisod. 
(Vicnaii  Imperial  Acaduinj  of  Sciencea,  Miii-cU  14,  1861.) 

TiiK  Hjicciiuon  of  thu  meteorite  wliich  fell  Zklay  10,  1S.58,  at  Eakowi 
(Iluuut],  and  which  Cimut  Curoiiini,  ttu'u  f!ovemi>r  of  the  proriw^ 
trjiiKtuitttHl  to  tbu  Imiwriid  Uuoto^iual  Institute  at  Vienua,  uud  m\aA 
nftcrwanls  was  transferrtiil  to  tfao  Iniperitd  Miiseiim.  guTe  the  tirrt 
iinpulidoii  to  n  renewed  Btudy  of  thcw  hitrfaly  inter(»i(iiig  mhsttneet 
mid  to  the  complL'tion  of  the  colluctioo  of  nieteoriteii  in  tha  Inipetial 
31»seiiiu,  liy  exciiange  aiiit  otherwise.  Ry  this  wny  s}iecimeiiB  wen 
nlilniiied  from  Europe  (Tula,  St.  Denis- Wcatnini,  Treuzano),  fnn 
India  (AllaluLlHtd,  Assum,  Pegu,  Sc^owlee,  SLalka),  and  from  Nortt 
America  (NuUrasbiL),  toother  with  valuable  infunuation  coDceni* 
iug  tho^e  jJicnomeuo,  while  AIM.  llaidingcr  and  Reichenhacli  made 
them  a  sul>ject  of  tlieorutioU  inreatigation.  the  results  of  wIM 
were  jnihlislwl  in  the  "  ProceediiigH  of  the  Vicnua  Academy,"  md  ia 
several  German  periodicals.  Numerous  and  partly  accurate  «  tJ*~ 
Btatcmenta  on  this  matter  are,  the  eateblishment  of  a  comnleta  thetn 
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asi)ao«!  botweJ:"!!  i  ami  '2li  ami  more  miles  ;  the  pressure,  at  an  avemgo 
velocity  of  seven  miles  per  second,  being  22  atmospheres  per  scpiare- 
foot  fienzenberg  has  already  jiointed  out  the  analogy  of  this  process 
with  the  apjxiratus  for  lighting  matches  by  sudden  and  violent  coiu- 
pression  of  air;  and  indeed  the  piissage  of  a  body  through  air  at  such 
a  rate  cannot  be  conceived  without  an  enormous  compi'ession,  and 
consequent  development  of  heat  and  light  The  air  is  forced  on 
every  side  out  of  the  meteor  s  orbit,  in  directions  perjMjndicular  to  it, 
and  must  round  itself  in  a  spherical  or  ovoid  manner  from  behind  tho 
rapidly  progressing  meteor.  As  Professor  Smith  supiK)sef«,  the  sound 
ia  not  a  consequence  of  explosion,  but  the  clash  produced  by  the  air 
aaddenly  filling  up  the  vacuum  left  by  the  meteor  behind  it,  and 
renewed  every  moment  iis  it  continues  its  career.  Dr.  Haidinger  and 
Professor  Smith,  with  many  other  naturalists,  agi*ee  in  the  sui)position 
that  meteorites  are  fragments  of  larger  solids  pre-existing  in  the 
oosmic  spaces ;  the  hypotht^is  of  their  existing  originally  in  a  state  of 
igneous  fusion  being  in  open  contradiction  to  the  generally  accepted 
hypothesis  of  an  extremely  low  teinjierature  (100°  (J.)  of  these  spices. 
The  tufaceous  as|)ect  of  meteorites  seems  rather  to  indicate  an  origi- 
nally pulverulent  sUit«,  in  which  crystal  logenotic  forces  were  called 
into  activity,  and  modified  or  counterbalanced  by  external  circum- 
stances, in  a  mode  analogous  to  the  formation  of  the  sphserosideritic 
aeptaria  occurring  in  argillaceous  stnita.  The  first  efK^ct  of  pressui*e 
from  without  must  have  been  the  formation  of  a  solid,  su(>erficial 
emst,  during  whose  complete  soliditicntiou  lateral  pressure,  and  the 
descending  movement  of  heavier  particles,  would  call  into  action 
thermal,  electrical,  and  chemical  inilucnccs.  A  similar  process  going 
on  within  the  external  crust  may  possibly  occasion  real  explosions. 
The  chapter  on  meteorites  has  been  most  ably  and  profoundly  treated 
by  M.  K  E.  Schmidt  ("Lehrbuch  der  Meteorologie"),  G.  Kai*sten 
C'Algemeine  Encyclopa»dio  der  Physik,"  Leipzig,  18G0),  and  F.  0. 
Naumann  ("  Lehrbuch  der  Geognosie.") 


DEEP  SINKING  FOR  COAL  IN  THE  WYRE  FOREST 

COAL-FIELD. 

By  OEOKCfi;  p].  Rorekth. 

Mention  is  nmde  by  Mr.  Hull,  F.G.S.,  in  the  second  edition  of  his 
n.sefiil  work  on  the  coal-tiekls  of  England,  of  a  deep  sinking  for  coal 
on  the  estate  of  the  Arlcy  Pottery  and  Fiiv- brick  Company,  situated 
at  Shattcrford,  five  miles  noi'tli  of  Bowdley.  This  work,  though 
unfortunately  ending  in  failure,  and  leading  to  the  abandonment  of 
the  enterprise,  deserves  a  prominent  position  in  the  annals  of  coal- 
mining, chiefly  lx»cause  the  section  obtained  may  Ikj  ivgarded  as  an 
index  to  nearly  the  whole  of  the  coal  measures  of  the  forest  of  Wyro. 
Through  the  courtesy  of  Mr.  John  M.  Fellows,  manager  of  works  to 
the  late  company,  I  am  enabled  lo  place  on  record  U\vi  "\\^t\\c:^«x^  ^*l 
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tlie  flhan-sinking.  To  illnatrate  it,  I  hare  sketched  the  gtoio^ei 
cmtstnictiun  of  the  district  for  three  miles  in  a  line  north-ire«  is 
Boulh-inist,  adding  a  section  dne  north  and  south  of  the  near-lyiaj 
untifline  of  Trinipley,  \rhere  the  upper  tilestones  crop  oat.  Wbili 
thu  work  of  sinking  was  in  progress,  I  obtained  daily  inteUigfim 
eilht-r  through  visits  or  by  communications  from  Mr.  Fellows,  ti 
whose  obliging  conduct  in  giving  me  cvuiy  facility  for  scientiie 
investigittion  1  nm  greatly  indebted. 

The  specimens  ubtainud  from  each  bed  were  particularly  examiatd 
by  me,  and  the  fire-clays,  which,  fiMm  their  number  formed  an  im- 
iiiii-tant  part  of  the  series,  were  of  a  highly  interesting  chancier. 
The  fossils  obtained  do  not  require  special  notice,  no  new  fern  bdag 
met  with,  aiid  the  Sigillsrio),  Ac,  Ixiing  few  Imiumbcr  and  badly  pt- 
BurvMi.  Thene  in  every  rame  lay  prostrated  in  tbo  strata,  sod 
npiiuured  to  have  been  drifted. 


PAHTICULAKS  OF  SHAFT- SINKING 3  AT  ABLET  W0SK3,  NEAB 
BEWDLEY,  STAFFOEDSHlfiE,  0C3T0BEa  30.  IS60. 
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Blofl  bmda 

Cakee  of  iromtoiiD  .. 

Coal 

Dvk  binds      ... 
Nearlj'  eamo 
Thin  rock,  brown 
DarkbiniU 
Boof  cisj 
Boof  cool 
Holing  clay    . . . 
Cod       ... 


Tho  abovD  sinkings  wore  mode  tixml  the  jeor  1850. 


The  fbUowing  wcav  oootmncd  IVom  tho  above  cittl  ii 
in  1W30  :— 


Fireclay 

Mottled  grcmnd,  with  ironstone  pina 

Stnmggrey  rotk 

Hard  coTigliimerato  rock 

Hottlod  groaod 

Strong  grey  pcbbiy  rock 

Rod,  blDP.  and  |^<vn  ^ruimda  (mottled} 

Strong  bluish  rock  (j^tty) 

Bockbinda      ... 

Uottlod  ({round 

Grey  rotik 

Stronic  mottled  ground 

Mild  blaiah  nick 

Bluo  and  red  binds  ... 

Hild  blue  ra;k 

Strang  mottled  ground 

Blue  luid  red  rock 

Red  marl 

Blue  rock  binds 

Red  bioda  and  rod  and  grey  rock  (atrong)  ... 

Bine  rock  ditto 

Red  and  blue  binda  .. . 

Red  and  |;rcen  marly  ground 

Strong  light  blno  linusstone-looking  rock     ... 

Bed  and  ijuu  binds 

Red  and  grpen  parting 

Light  mottlml  ground  and  Btrong  blue  rock 

R«liind  gTFonnick.,. 

Blue  and  fpx-y  rock 

Bed  and  blue  biudu  , . , 

Ditto 


the  year  1S59,  and  finished 
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Block  and  pink  gronnd 
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lilil 


>     Dark  rod  ind  bine  rock 
I     Btnaggrej  nxik 

Bine  ^da 

Daric  gritty  and  thalf  raok 

Dark  bindi  miDKled  with  red     ... 
I     rire-cl»y  (good) 
I     iMottlod  rock 
i     Common  jire-clay  and  binck  bftt 

Gtot  rock  mingled  n-ith  cuol  BmutB 
I     BiDdt  and  tliale  ...  ■.■  .    j 

»    Brown,  bluo,  and  prcj-  rocit,  with  a  smutty  parting 
)    Datkbinda     ...  ...  ...  ...  I 

Dark  blue  and  brown  rock 
I     Bine  and  red  groaad 
I     Grey  and  red  mck    ...  ...  ...  i 

I  Oreen  and  piiik  miu-l         ...  ...  . , .  '  - 

i     Bias  and  red  marl    ...  ...  ...  I 

t    Bed  rocky  fp^jnnd  ...  ...  ... 

r     Grey  rock  ...  ...  ...  !■ 

}  I  Bed  and  blue  gToniul 

)    Fire-clay  (gimd) 

)|  Fire-clay  stainod  with  red  and  yellow... 

I'Darkbinda 

I I  Hard  brown  fire-clay  rock 
a    Bed,  bine,  and  prey  ruck 

4   OR^anddarkBluLlyrut-k,  miugt(st  wilhfoBailplantH 
B  I  Dark  binds  and  bal 
B  I  Cnal  long  grained  (butty) 
r  j  Strong  fire-ciny  (rocky)    ... 
1 J  Strang  rock,  mingled  with  fire-cluy 
'I  Strang:  gritt; rock 
'Dark  binds 

'  :&st  with  sheds  oT  coal      ... 
I  DaA  brown  rock     ... 
I  Sloe  and  i«d  rock 
'  tSrOT  gritty  rock  (Bhaly) 

Xhuk  binds     ... 

Bine  and  red  rock     ... 

Alottled  gronnd 

Xlark  Mnda 

Xlaik  brown  rock 

Slue  and  red  rock;  ((ronnd 

JDarkprey  Bbaly  rock 

iDarklnndB 

C3oal(good)     ... 

XMrk  fire-clay  rock ... 

X.ight -coloured  undBtonO  rock,  ooertc  and  gritty...  , 

Strong  bine  bind!    ...  ...  ...  I 

iDork  binds,  with  cakes  of  ironstone   ... 

teat  and  I'oal 

-Sire-clay  roffc... 

<3rey  and  brown  rock 

Sheddy  rock  bind 

Ore;  and  brown  rock 

filse  rock  bind  and  dark  bind 
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Black  l»t 

Coal  (good)     ... 

Strong  flre-cUf  wet 

Hard  grittj  rock  (lilce  limmtoDe  grit) 

Dark  f^ttj  rock 

Blue  binds 

Blue  and  rod  ground 

Dork  fire-clay  clod 

Hard  light  btne  and  grey  Tock   , . . 

Black  bat,  daric  clod,  and  rock  bind   ... 

But  4  inches,  coal  4,  bat  4 

Fire-clay 

BIdc  and  green  rock 

Bod  Bod  mottled  gnmnd  ... 
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BRITISH    ASSOCIATION    MEETING. 

The  British  Association  Meeting  was  held  this  year  at  Manchester,  and  was 
marked  by  an  unusually  large  attendance  of  members  and  associates. 

The  Fkesidekt's  Address. 

The  President,  Mr.  Fairbaim,  in  his  opening  address,  dwelt  but  slightly  on 
the  progress  of  Geology — the  chief  portion  of  his  si)eech  being  devotc^a,  as 
tras  to  DC  expected,  to  manufactures  and  applied  mechanics.  We  give  that 
part  of  his  speech  which  relates  to  our  science. 

"  It  is  little  more  than  half  a  century  since  Geology  assumed  the  distinctive 
character  of  a  science.  Taking  into  consideration  the  aspects  of  nature  in 
different  epochs  of  the  history  of  the  earth,  it  has  been  found  that  the  study 
3f  the  changes  at  present  going  on  in  the  world  around  us  enable  us  to  under- 
itand  the  past  revolutions  of  the  globe,  and  the  conditions  and  circumstances 
under  which  strata  have  been  formed  and  organic  remains  embedded  and  pre- 
served. The  geologist  has  increasingly  tended  to  believe  that  the  changes 
irhich  have  taken  place  on  the  face  of  tiic  globe,  from  the  earliest  times  to  the 
present,  are  the  result  of  agencies  still  at  work.  But  whilst  it  is  his  high 
office  to  record  the  distribution  of  life  in  past  a^es  and  the  evidence  of  physical 
shanges  in  the  arrangement  of  laud  and  water,  his  results  hitherto  have  indi- 
cated no  ti-aces  of  its  beginning,  nor  have  they  afforded  evidence  of  the  time 
Df  its  future  duration.  Geology  has  been  indebted  for  lliis  progress  very  largely 
to  the  investigations  of  Sedgwick  and  the  writings  of  Sir  Charles  Lyell. 

"  As  an  example  of  the  application  of  Geology  to  the  practical  uses  of  life,  I 
nay  cite  the  discovery  of  the  gold  fields  of  Australia,  which  might  lon^  have 
remained  hidden,  but  for  the  researches  of  Sir  Roderick  Murchison  m  the 
Ural  Mountains  on  the  geological  position  of  the  strata  from  which  the  Russian 
gold  is  obtained.  From  this  investig^ation  he  was  led  by  inductive  reasoning 
to  believe  that  gold  would  be  found  in  similar  rocks,  specimens  of  which  had 
been  sent  him  from  Australia.  The  last  years  of  the  active  life  of  this  dis- 
tinguished geologist  have  been  devoted  tothe  re-examination  of  the  rocks  of 
his  uative  Highlands  of  Scotland.  Apnlying  to  them  those  principles  of  classi- 
fication which  he  long  since  establisheu,  he  has  demonstrated  that  the  crystal- 
line limestones  and  ouartz-rocks  which  are  associated  with  mica-schists,  &c., 
belong  by  their  embeilded  organic  remains  to  the  Lower  Silurian  Rocks. 
Descending  from  this  well-marked  horizon,  he  shows  the  existence  beneath  all 
such  fossinferous  strata  of  vast  masses  of  sandstone  and  conglomerate  of 
Cambrian  age;  and,  lastly,  he  has  proved  the  existence  of  a  fundamental 
Gneiss,  on  which  all  the  other  rocks  repose,  and  which,  occupying  the  North- 
Westem  Hebrides  and  the  west  coasts  of  Sutherland  and  Ross,  is  the  oldest 
rock-formation  in  the  British  Isles,  it  being  unknown  in  England,  Wales,  or 
Ireland. 

"  It  b  well  known  that  the  temperature  increases,  as  we  descend  through  the 
earth's  crust,  from  a  certain  point  near  the  surface,  at  which  the  temperature 
is  constant.  In  various  mines,  borings,  and  Artesian  wells,  the  temperature 
has  been  found  to  increase  about  1**  Fahrenheit  for  every  sixty  or  sixty- five  feet 
of  descent.  In  some  carefully  conducted  experiments  during  the  sinlung  of  the 
Dukinfield  Deep  Mine,—- one  of  the  deepest  pits  in  this  country, — it  was  found 
that  a  mean  increase  of  about  1^  in  seventy -one  feet  occurred.  If  we  take 
the  ratio  thus  indicated,  and  assume  it  to  extend  to  much  greater  depths,  we 
should  reach  at  two  and  a  half  miles  from  the  surface  sltaVA  ^V\Xv!&  V<^\c^^tq\.'qx^ 
of  boiling  water;  and  at  depths  of  about  fifty  ot  sixty  Tmie^  \\i<&  \,^\£c^\%X^^^^ 
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Tould  he  sufficient  lo  mell,  andcr  the  orduuiy  pressure  of  the  atma«pliRC% 
hanlrsl  nielLS.  KcHsouiiig  fraiii  these  facts,  it  would  appear  that  the  miw  d 
the  ^Idlx',  ut  no  (;reat  dcjith,  must  be  in  a  fluid  state.  But  this  deduHio 
re(|um'S  to  he  inodillcd  hy  other  considcrHlions,  namely,  the  influttKC  d 
pressure  on  the  fusing  poiut,  and  the  relative  eonduclirilj  of  the  roeka  rhick 
fnnii  the  earth's  erust.  To  solve  these  questions  a  scries'  of  importaut  awn- 
mi'bts  irere  instituted  b;  Mr.  Hopkins,  lu  the  prosccut  ion  of  ^rlticb  Dr.  Jock 
011(1  inysi'lf  took  port;  and  after  a  long  and  laboriuus  investigation,  it  «ii 
found  tlukt  the  lcni|H^rature  of  fluidity  itieteased  ahoul  1°  F:dire^eit  loiettt] 
SUlJlbs.  pressure,  in  the  case  of  spenunceti,  bees'  wai,  nnd  other  similar  tit 
ktuuces.  However,  on  (Attending  these  experiments  to  less  compressible  tab- 
stiiuees,  such  as  tin  and  barytes,  a  similar  increase  wus  not  observed.  But 
this  series  of  eiiwriuicuts  lias  been  unavoidably  interrupicd ;  nor  is  tlie  krm 
on  iho  eonduciivity  of  rocks  entirely  [inisbcd.  I'nlilthey  have  )ieeiicoin[delti 
by  Mr.  lloiikins,  we  can  onlv  make  a  partial  use  of  them  in  fomnngan  opiwa 
of  the  thickness  of  the  corlli's  solid  crust.  Judging,  liowe>-cr,  abne  fnoi  tbe 
gnaitcr  cundiietivitT  of  the  igneoiui  rocks,  wc  niay  otlcuhite  that  Ibe  ibickatsi 
couuDt,  ^GLtil;  be  Ices  Ihan  nearly  (hrcc  times  ae  great  as  that  calcultied  Um 
the  usual  suppositions  of  the   conductive  power  of  the  tcrrestri  '  * 

enonnoua  depths  being  no  greater  tban  that  of  the  superficial  si 
beds.     Other  modes  of  investigation  which  Mr.  Hopkins  has  brought  to  ksV  I 
on  this  quettion  appear  lo  lead  to  the  conclusion  that  the  thickness  of  ■^' 
earth's  crust  is  much  greater  even  than  that  above  stated.     This  wonld  n 
us  to  assume  that  a  part  of  the  heat  in  the  crust  is  due  to  ei 
external,  rather  than  central  causes.    This  does  not  bear  directly'a^ 
doctrine  of  central  beat,  but  shows  that  only  a  part  of  the  inoreaseo/ 
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counties ;  and  possiblj  at  this  meeting  we  may  have  to  record  additional 
aces  on  tbis  highly  interesting  topic. 

t  I  pass  at  once  from  any  consideration  of  these  recent  accumulations, 
jideed,  of  ail  tertiary  rocks ;  and  as  a  brief  space  of  tiuie  only  is  at  my 
sal,  I  will  now  only  lav  before  you  a  concise  retrospect  of  the  proj^rcss 
L  has  latterly  been  made  in  the  development  of  oue  great  branch  ot  our 
36.  I  coniine  myself,  then,  to  the  consideration  of  those  primeval  rocks 
which  my  own  researches  have  for  many  years  been  most  connected,  with 
r  allusions  only  to  metamorphism,  and  certain  metalliferous  produc- 
&c. 

sre  is,  indeed,  a  peculiar  fitness  in  now  dwelling  more  especially  on  tho 
it  rocks,  iuasmucu  as  Manchester  is  surrounded  by  some  of  them,  whilst, 
the  exception  of  eeitaiu  groups  of  crmtic  blocks  and  drifts,  no  deposits 
witiiin  the  reach  of  short  excursions  from  hence,  which  are  either  of 
dary  or  tertiary  age. 

L  us,  then,  take  a  retrospective  view  of  the  progress  which  has  been  made 
e  classitication  and  delineation  of  the  older  rocks  since  the  Association 
assembled  at  York,  in  1831.  At  that  time,  as  every  old  geologist  knows, 
tempt  had  been  made  to  unravel  the  order  or  characters  of  the  formations 
I  rise  from  beneath  the  Old  Kcd  Sandstone.  In  that  year  Sedgwick  was 
be^nuing  to  nnike  his  lirst  inroads  into  those  mountains  of  North  Wales, 
itricacies  of  which  he  tiually  so  well  elaborated,  whilst  L  only  brought  to 
our  earliest  assembly,  the  lirst  fruits  of  observations  in  Herefordshire, 
>n,  Radnor,  and  iSliropshire,  wliioh  led  mc  to  work  out  an  order  which 
ince  been  generally  adopted. 

that  time  the  terms  of  Cambrian,  Silurian,  Devonian,  and  Permian  were 
reamt  of,  but  acting  on  the  true  Baeonian  principle,  their  founders  and 
coadjutors  have,  after  vears  of  toil  and  comparison,  set  up  such  plain 
larks  on  geological  horizons  that  they  have  been  recognised  over  many  a 
it  land.  Compare  the  best  map  of  England  of  the  year  1831,  or  that  of 
lOUgh  which  had  advanced  somewhat  upon  the  admirable  original  classifi- 
1  of  our  father,  William  Smith,  and  see  the  striking  dilTerence  between 
,hen  existing  knowledge  and  our  present  acquirements.  It  is  not  too 
.  to  say  that  when  the  Briiisli  Association  lirst  met,  all  the  region  on  both 
of  the  WY'lsh  border,  and  extending  to  the  Irish  Channel  on  the  west,  was 
itate  of  dire  confusion  ;  whilst  in  Devonshire  and  Cornwall  many  of  these 
which  from  their  crystalline  nature  were  classed  and  mapped  as  among 
lost  ancient  in  the  kingdom,  have  since  been  shown  to  be  of  no  liigher 
uity  than  the  Old  lied  tiaudstone  of  Herefordshire. 
to  Scotland  where  the  ancient  roeks  abound,  though  their  mineral  struc- 
particularly  in  those  of  igueous  origin,  had  necessarily  been  much  developed 
3  country  of  Hutton,  Play  fair.  Hall,  Janu^soii,  and  McCulloch,  yet  the 
age  of  most  of  its  sedimentary  rocks  and  their  rcLitious  was  uuknown. 
less  had  Ireland,  another  region  mainly  palseozoic,  received  any  striking 
)n  of  that  illustration  wliich  has  since  appeared  in  the  excellent  genersd 
of  Griffith,  and  whieh  is  now  being  carried  to  perfection  through  the 
rs  of  the  Geological  Survey  under  my  coUeugue  Jukes.  If  such  was  our 
;hlcd  state  as  regarded  the  order  and  characters  of  the  older  formations  at 
irst  meeting,  great  was  the  advance  we  had  made,  when  at  our  twelfth 
ing  we  first  assembled  at  Mauchester  in  1S42.  Presiding  then  as  I  do 
uver  the  geological  section,  I  showed  in  an  evening  lecture  how  the  palaeo- 
x>cks  of  Silurian,  Devouian,  and  Carboniferous  age,  as  well  as  those  rocks 
lich  I  had  assigned  the  name  of  Permian,  were  spread  over  the  vast  re|;ion 
ussia  in  Europe  and  the  Ural  Mountains.  What,  then,  are  some  ofthe 
additions  which  have  been  made  to  our  acquamUxiee  ^'\\\i  \.\i^  ^^<^\  \^^^^ 
e  British  lalea  since  we  last  visited  Manchestec  ? 
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Comiiionciii!;  wilb  Itie  olilrat  stmtu,  I  may  dow  assume,  from  the  eiaau» 
limi  iif  M:vt!Ri1  iit»(X'iiii(.-s  ou  wliost:  povri^  of  obserrDtion  as  vcU  u  hit  on  1 
rely,  liiiil  «liui  1  iiaM:rtu(l  ai  tlic  Alunli-ftn  meLtiiii;.  in  1S39,  aa  tbe  rv'SQli  li 
suvifal  Mnvys.  aud  what  L  lir>L  iiul  forili  ut  llic  (ilnaifow  iiict'ting  of  ISBi,  ii 
itiibslunliiilly'true.  The  nlratilii-u  i;ii<'iib  of  llic  uorlli-wrat  cuasi  of  the  Ui^- 
laiulh,  oiul  uf  the  large  inland  uT  Ia-itui  tiud  tlic  outcT  llrbridt^  is  the  fuoil*- 
im-iital  n>ck  of  tlic  Itritiali !»!»,  uuil  llie  pn-ciw!  cqiiiralcut  of  the  LHomuiin 
Mhl>.-iii  uf  I'dkniida,  Ob  di'scrilH-cl  by  Sir  \V.  Li^fnii.  Ttie  cstaltlishnurut  (rf  ihii 
11,-dor,  which  is  m  i-h'arly  cxliibilnl  in  ^at  luitural  Mi-tious  uu  the  west  coisl 
■if  Suiidcrbud  uiid  ItiMs,  i^i  of  fjeM  imiHirtiiiicc  in  fiiviug  to  (lie  scicDce  n 
culliviitc-  u  hivvr  daliim-liiic  thau  wi-  ]in.-vi<iu!<ly  |kksmi<sC(I,  a«  lirsi  propouwlcd 
111'  iiiysult  Ix-fun;  llie  ItriiJsh  Associution  tu  ]$3J.* 

l^ur  hillu'ilo  the  onlrr  of  the  p-ob>^»t  sucwininn,  cvrn  as  skd  blhs 
(»»l<^'ii-id  ihlu|i  of  Eiiglniid  and  \\  idc*  or  Ireland,  ax  iijiproved  hy  Sir  Ueur 
(If  ki  Ih'i^hi!  ami  hisi  abh-  cuudjulnrs,  l'liilli|is,  ItHDiMir,  JiiLe^,  and  oIIwr, 
iidiiiits  no  oldrr  M'diinciil  tluiii  the  (.^iinbriim  uf  ?>iirili  Wales,  wheilier  iit  iu 
riMv  isindition  iu  ^Icriuiiclh  and  Cuvruarvoii,  or  iu  its  more  altered  cunditicn 
iu  -Miiikiira. 

The  resL-archps  tu  Ibu  Uighltimls  have,  howcTer,  shoim  that,  in  oui  on 
islands  llie  iildiT  iiakij»iic  niekh,  propiTly  so  calleil,  or  ih'jsc  iu  which  tbc 
llr>l  iriieiii  of  life  liavc  been  dji-cuverud,  do  n.']H)M!,  ns  in  the  bruutl  rcjEiow  of 
ibi-  Ijiurrnllan  .Miiuinaiiis  of  Ciuiodn,  u]iuii  a  {jrdiid  siRiiilieil  orvftalliiip  foun- 
ihiiiiiii,  ill  which  IhjIIi  liincvioiii-s  and  iniu  nrrs  iiccur  Nulxirdiiinlc  to  t;uni*.  la 
tSi'iitkiiid,  tluTcfore,  I  lux- earliest  )riiei»»ie  accuuiulatii)iii  an-  uiiw  to  Ik  luvLed 
on  iiiir  iiia[is  by  the  Greek  lultcr  nlpiii,  iis  preccdiui;  llie  Itoiiiau  a,  whieli  bad 
'        prerionaly  applied  to  the  Weat  knoirn  deposjts  oC  Engbuul,_W>le^Mt.lB 
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rocks  of  North  America,  have  as  jet  afforded  no  trace  whatever  of  former  life. 
And  vet,  such  Cambrian  rocks  are  in  parts  of  the  Lonf;mynd,  and  specially  in 
the  lofty  mountahis  of  the  North  Western  Highlands,  much  less  nictaiuorphoscd 
than  many  of  the  crystalline  rocks  which  lie  ujion  Ihcin.  Kisiii!^  in  the  scale  of 
successive  deposits,  we  find  a  corresnonding"  rise  in  the  si^rns  of  furiuor  life  on 
reaching  that  stage  in  the  earlier  slaty  and  schistose  rocks  in  which  animal 
remains  begin  clearly  to  show  themselves.  Thus,  the  Primordial  Zone  of  M. 
Barraude  is,  according  to  that  eminent  man,  the  oldec>t  fauna  of  his  Silurian 
Basin  in  Bohemia.* 

In  the  classilication  adopted  hy  Sir  Henry  l)e  la  Beehe  and  his  associatc3, 
the  Lingula  Flags  (the  equivalent  of  the  Zone  PrimDrdiale  of  Bc'irraude)  are 
similarly  placed  at  the  base  of  the  Silurian  System.  This  Primordial  Zone  is 
also  classed  as  the  Lowest  Silurian  by  Dr  Verneuil,  in  S))uin  ;  by  James  Hall, 
Dale  Owen  and  others,  in  the  United  Stales ;  and  by  Sir  W.  Logan,  Slerry 
Hunt,  and  Billings,  in  (yanada.f 

In  the  last  year,  M.  IWrande  has  most  ably  compared  the  North  American 
Taconic  group  of  Emmonsj:  with  hLs  own  primordial  Silurian  fauna  of  Bohemia, 
and  other  parts  of  Europe ;  and  although  that  sound  ))ala>ontologist,  Mr.  James 
Hall,  has  not  hitherto  quite  coincided  with  M.  Harrande  in  some  details, §  it  is 
evident  that  the  primordial  fauna  occurs  in  many  parts  of  North  America. 
And  as  the  true  order  of  succession  has  been  ascertained,  we  now  know  that 
the  Taconic  group  is  of  the  same  age  as  the  lower  AVisconsin  beds  described 
by  Dale  Owen,  with  tueir  Paradoxides,  Dikelocophalus,  &c.,  as  well  as  of  the 
lower  portion  of  the  Quebec  rocks,  with  their  Conocephalus,  Axionellus,  &c., 
described  by  Logan  and  Billings.  Of  the  crystalline  schists  of  ^Massachusetts, 
containing  the  noble  specimen  of  Paradoxides  described  by  W,  Kogers,  and  of 
the  Vermont  beds,  with  their  Oleni,  it  follows  that  the  Primordial  Silurian 
Zone  of  Barrande  (the  lower  Lingula- Hags  of  Britain)  is  largely  rei)rc.sented  in 
North  America,  however  it  may  occupy  an  inverted  position  in  some  eases,  and 
in  others  be  altered  into  crystalline  rocks. 

In  determining  this  question  duo  regard  has  been  had  to  the  great  convul- 
sions, inversions,  and  breaks,  to  which  these  ancient  rocks  of  North  America 
have  been  subjected,  as  described  by  Professors  Henry  and  AV.  Rogers. 

*  I  leani,  however,  that  in  B<jhemia,  Dr.  Fritscrh  has  recently  discovcreil  strata 
lying  beneath  the  maats  of  the  Prinionlial  Zone  of  Biirrande,  ami  in  roekn  hitherto 
oonsidered  azoic  tbe  burrowd  of  aunelidu  nuinials  similar  to  those  of  our  own 
Longroynd. 

i*  In  completing  at  hii«  own  coMt  a  geological  survey  of  Spain,  in  which  he  has 
been  occupied  for  several  years,  and  in  the  carrying  out  of  which  he  has  determined 
the  width  of  tbe  sedimentary  rocks  of  the  Peniiisula  (including  the  IVintordial 
Silurian  Zone,  discovered  by  that  zealous  ex{)lorcr,  M.  Casiano  de  Prado),  M.  de 
Vemeuil  has  in  the  last  few  months  ciiiefly  examined  the  etiMtcm  part  of  the  king- 
dom where  few  of  the  older  palsBozoic  rocks  exist.  I  am,  however,  infunned  by 
biro,  that  Upper  Silurian  rocks  with  Cardiula  iiiterruptdf  identical  w^ith  those  of 
France  and  j3oheraia,  occur  along  the  southern  flanks  of  the  Pyrenees,  and  also 
re-occur  in  the  Sierra  Morena,  in  strata  that  over-lie  the  greiit  mass  of  Lower 
Silurian  rocks  as  formerly  described  hy  M.  Outiano  de  Prado  and  iiimself.  llie 
louthem  face  of  the  Pyrenees,  he  further  informs  me,  is  specially  marked  by  the 
display  of  mural  masses  of  Carbon  if ei*ous  stratii,  which,  succcerling  the  Devonian 
locKS,  are  not  arranged  in  basin  shape,  but  stand  out  in  vertical  or  highly  incline<l 
poeitions,  and  are  followed  by  extensive  conglomerates  and  marls  of  Triassic  age, 
and  these  by  deposits  charged  with  fossils  of  the  Lias. 

t  The  Silurian  classification  was  proposed  by  ino  in  1885,  and  in  the  following 
jMT,  1836,  Dr.  Emmons  suggested  that  his  black  shale  rocks,  which  he  called 
Taconic,  were  older  than  any  I  described. 

§  Nor  are  the  writings  of  tlie  Professors  W.  B.  and  II.  D.  Rogers  in  unison  with 
the  opinions  of  the  authors  here  cited. 
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In  an  Mr.  review  or  this  5nbji*t,  Mr,  Stenj  Hunt  thus  espressw  liiuisritr 
"  Vt'e  regard  the  wliolt;  Qurbcc  f^upi  V'ith  its  undcrl^vinjt  nnmonlial  UtAi,     \ 
n*  the  fnvallT  tlevekned  rcprt'seiitHlivesuf  IlicPolmluin  and  Caleifcrout gnnp 
fiiilii  {inrt  of  that  of  Chiixy],  mid  Ihe  true  hii!.e  of  f  he  Siluriau  ^vAtem."    "Tbe 

Siiehee  pvup,  villi  itn  iiniierlviiir;  !ihiih-j>,"  lhi»  author  ndds  (aiid  he  ntprrMi 
le  oiniiuHi  or  Sir  W.  Lugtiii),  "  it  im  other  than  Die  Trcoqic  sv^tem  of  £■■ 
nioiis;"  trhieh  is  lhii$,  l>;  ihe:<e  niitlmrs,  as  veil  ns  Mr.  Joines  llall,  ibnvnl* 
be  the  nntural  base  of  rht-  Silimaii  nn'ks  in  Anieriea,  as  Barrande  oiid  ih  \'a- 
iieiiit  liuvc  proved  il  lu  be  on  the  contiiiem  of  Kurnjie. 

In  our  ovn  eouiilry  u  vuhiiihle  enUi^i-nient  of  hut  arquaintanee  ■iih  ibc 
R-latiinis  of  the  uriniordial  Kune  tiilhi^  overlying  mem liers  of  theSiluriuirocb, 
hn>  hivn  inath;  iLniu;^  ibe  [leratnial  exaniiii:iti»ii  of  Mr.  Salter,  aided  br  ibc 
iiulejieiideut  discoverien  of  urgnnic  reniitiua  br  MM.  Hunifrav  and  \iM.ii 
Tieni.idoO. 

)l  has  thus  l)eeii  nsivrtainrd,  that  the  lower  member  oul.T  of  the  depont, 
vhieh  liaii  been  bilberlo  nierjR'iI  under  the  luiuie  of  liiiigula-fli^s.  can  bf  CM- 
FJilered  tlu^  e(|uivalent  of  Ibe  priiiiordiul  none  of  Doheuiia.  In  N'urtb  IVilei 
tbiit  zone  lias  hilhrrto  been  niaiulv  eharncteri led  br  Liu^ia  and  tbe  cnitli- 
ceniis  OlenuH  and  Fnnido;iideM.  ("'erluin  additions  finving  been  made  to  tbtx 
fossils,  Mr.  Salter  liiuls  thai  of  the  vbole  then!  arc  live  ip-nera  peculiar  to  tbt 
kiuer  xoue,  oiiil  seven  irhieh  pass  iipu'ards  from  it  iiil"  llic  uest  overl,vinj;bwd 
or  ihe  Tremadoc  slale.  Itut  Ihc  overlring  TreiuNiloe  slate,  liiihcilo  al» 
pruuped  nith  tlie  LiuifuUi-flairy,  is,  Ihnmgli  its  numerous  fo&sils  {inanTofthni 
of  reeeni  diseovery),  di'moustnili'd  to  coiiAtitnle  a  true  lower  nieniber  of  ilie 
LtauileiJu  forniiiiion.  Tfiit,  iiiuoii^ tbe  lri]obite»,  llic  u'ell-kiiovii  Ijjandeilo fMM 
of  Asaphus  and  Ogygia  rtui^-e  upc ards  from  the  very  base  of  these  slatn.  AoSC!] 
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ordial  zone  with  the  overlyinij  strata  into  which  it  graduates  ?  Let  us  recol- 
lect, that  a  few  years  only  have  elapsed  since  M.  ue  Vcrncuil  was  criticised 
for  inserting,  in  bis  table  of  the  Palicozuic  Fauna  of  North  Anicricii,  a  number 
of  species  as  being  common  to  the  Lower  and  Upper  Silurian.  But  now  the 
view  of  the  eminent  French  Academician  has  been  completely  sustained  by  the 
discovery  in  the  strata  of  Anticosti,  as  worked  out  by  Mr.  Billings  under  the 
direction  of  Sir  W.  Logan,  of  a  group  of  fossils  intt^rmediatc  in  character  be- 
tween, those  of  the  Hudson  River  and  Clinton  formations;  or,  in  other  words, 
between  Lower  and  Upper  Silurian  rocks.  Tn  like  manner,  a  similar  inter- 
lacing seems  already  to  have  been  found,  in  North  America,  between  the 
Quebec  group,  with  its  primordial  fossils,  and  the  Trenton  deposits,  which  are, 
as  is  well  known,  of  the  Llandeilo  age. 

I  hairc  thus  spoken  out  upon  the  fitness  of  adhering  to  the  classiGcalions  de- 
cided upon  by  Sir  Henry  dc  la  Bechc  and  his  associates  lung  before  I  had  any 
relation  to  the  Geological  Survey,  and  which  places  tlic  whole  of  the  Lingula 
flags  of  Wales  as  the  natural  Ijase  of  the  Silurian  rocks.  For  English  geolo- 
gists should  remember  that  this  arrangement  is  not  niorely  the  issue  of  the 
Tiew  I  have  long  maintained,  but  is  also  the  matured  opinion  of  those  geolo- 
gists in  foreign  countries  and  in  our  colonics,  who  have  not  only  zealously 
elaborated  the  necessary  detiiils,  but  who  have  also  had  the  opportunities  of 
making  the  widest  comparisons. 

On  the  continent  of  Europe,  an  interesting  addition  has  been  made  to  our 
acqaaintance  with  the  fauna  of  one  of  the  ohh'r  htrds  of  the  Lower  Silurian 
rocks  or  the  Obolus  green  sand  of  Si.  Petersburg,*  by  our  eminent  associate, 
Ebrenber^.  lie  has  described  and  llguri-df  four  geniTa  and  ten  species  of 
microscopic  Pteropods,   one   of  which  he   names  randerdla  Silurica ;  the 

fsnerio  imme  being  in  hcmour  of  the  distinguisiuid  Russian  palaeontologist, 
ander^  who  collected  them.  It  is  well  to  remark,  that  as  the  very  grains  of 
this  Lower  Silurian  green-sand  seem  to  be  in  great  part  made  up  of  these 
minute  organisms,  so  we  recognise,  in  one  of  the  oldest  strata  in  which  aninuil 
life  has  been  detected,  organisms  of  t)u^  same  nature,  and  not  less  abundant, 
than  those  which  constitute  the  deep  sea  bottoms  of  the  existing  Mediterranean 
and  other  seas. 

Before  I  quit  the  consideration  of  the  older  palajozoic  rocks,  I  must  remind 
you  that  it  is  through  the  discovery,  by  Mr.  6.  Peach,  of  cert^iin  fossils  of 
Lower  Silurian  age  in  the  limestones  of  Sutherland,  combined  with  the  order 
of  the  strata,  observed  in  the  year  1S;^7  by  Professor  Sedg\viek  and  myself, 
that  the  true  age  of  the  largest  and  overlying  masses  of  the  crystalline  rocks  of 
the  Highlands  has  been  fi.xed.  The  fossils  of  the  Sutherhind  limestone  are  not, 
indeed,  strictly  those  of  the  Lower  Silurian  of  England  and  WaleS,  but  are 
analogous  to  those  of  the  ealciferous  sand-rock  of  North  America.  The 
Maclurca  is  indeed  known  in  the  Silurian  limestone  of  the  south  of  Scotland; 
but  the  Opbilcta  and  other  forms  are  not  found  until  we  reach  the  horizon  of 
North  America.  Now,  these  fossils  refer  the  zone  of  the  Highland  limestone 
and  associated  quartz-rocks  to  that  j)ortion  of  the  Lower  Silurian  which  forms 
tbe  natural  base  of  the  Trenton  series  of  North  America,  or  the  lower  part  of 
the  Llandeilo  formation  of  Britain.  The  intermediate  formation — the  Lingula 
" flags"  or  " zone  primordiale"  of  Bohemiji — having  no  rcpresintative  in  the 
North- Western  Highlands,  there  is  necessarily  a  complete  unconformity  between 
the  fossil-bearing  crystiiUine  limestones  and  quartz-rocks  with  the  Maclurca, 
Murchisonia,  Ophileta,  Orthis,  Orthoceratites,  &c.,  and  those  Cambrian  rocks 
on  which  they  rest. 

A  great  revolution  in  the  ideas  of  many  an  old  geologist,  including  myself, 

*  See  Ruifsia  and  the  Ural  Mountains, 
t  MonatB-Bericbt  d.  Xonfg.  Akad.  der  Wiaa.    BerVm^A^  k^T^,\%v^\. 
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the  concordant  leatimon;  of  Kamsnj,  Haikness,  Geikie,  JaineE,  and  olitta, 
have  bad  no  hesilnlion  ia  coniiideriug  a  very  lai^  portion  of  the  crjsUllii 
straU  of  the  Highlands  to  be  of  the  same  age  as  sonje  of  the  older  fossililtroa 
BLIuriun  rocks,  whether  in  the  form  of  slal«s  in  Wales,  of  grevvscke-aduit  it 
the  southern  counties  of  Scotland,  or  in  the  coadilioris  of  muu  and  fiand  it  SL. 
Petersburg.  The  conclusions  as  respects  the  correlation  of  all  the  olda  mki 
of  Scotland  have  now  indeed  bc«n  summed  up  h;  Mr.  Geikie  and  mndf in  ^ 
Geological  Sketch-Map  of  Scollnnd  wtiicb  vie  hare  just  published,  and  a  nii^ 
of  which  is  now  eihibiled.*  Not  the  least  interesting  part  of  that  prodaSiM 
ia  that  n-hich  explains  the  nge  of  all  the  igneous  or  trappean  rocks  of  tbesoitli 
of  Scotland,  as  well  as  all  the  divisions  of  the  Carixiniferous  fonuulJOD.  ud  is 
eioluaivelj  the  work  of  mj  able  colleague. 

But  if,  through  the  labours  of  hard-working  ^coiogiats,  wc  have  arriTed  it  ( 
clear  idea  of  the  first  reooguisable  traces  of  life  ana  their  sequencer,  we  W 
jet  far  from  having  satiijBed  our  minds  as  to  the  modm  operaadi  bj  whick  ahot) 
rcgioDS  of  such  deposits  have,  as  in  the  Highlands,  been  transmuted  irto  a 
crystalline  slate.  Let  us  therefore  hope  that,  ere  this  meetiug  doses,  «e  wKf 
receive  iustructions  from  some  one  of  the  band  of  foreign  or  British  geolopili 
vlio  have  by  their  experimental  researches  been  endeavouring  to  explain  tba 
processes  by  which  such  wonderful  clian^  in  the  former  coodition  of  xdi- 
metilary  deposits  hare  been  brought  to  light,  such  as  that  by  which  strataowt 
Tcsembiin^  the  incoherent  Silurian  clay  which  we  see  in  Russia,  has  bea 
hardened  mto  such  rocks  as  the  slaty  grauwacke  of  other  re^ons,  and  how  htrl 
schists  of  the  sonth  of  Scotland  have  oeen  metamorphosed  into  the  crvsUUiw 
oeks  of  the  Highlands.     But  why  are  British  geologists  to  see  any  ditEcuity 
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and  with  L.  Von  Bueli,  Elie  de  Beaumont,  aud  a  host  of  gcolo;;ists  abroad,  I 
had  loii^  ago  arrived  in  the  field.  I,  therefore,  re-echo  their  voiccb  in  njieafiuiif 
the  wonls  of  Mr.  \V.  Harcourt,  "that  we  are  not  entitled  to  i)resuiiio  thai  tiic 
forces  which  have  operated  on  the  earth's  crust  have  always  beim  the  haine." 
Looking  to  the  only  rational  theory  which  has  ever  been  |iro|»iunded  to  account 
for  the  preat  changes  in  the  crust  which  have  taken  place  ni  forun.'r  periods — 
the  existence  of  an  intense  centnd  heat  which  has  l)ccn  secularly  ui(»re  and 
more  repressed  by  the  accumulation  uf  se«liment  until  the  surface  (»f  the  planet 
was  brought  into  its  present  CfMiiparativcly  quieisceni  condition — our  lh>t  General 
Secretary  has  indicated  the  train  of  causes,  chciiiie.d  and  piiy>ical,  which  resolve 
some  of  the  ditheulties  of  the  problem,  ile  h:)s  brou-;lit  before  u%  in  a  eoinnen- 
dious  digest,  the  history  of  the  progress  which  has  been  made  in  this  braneli  of 
our  science,  bv  the  writings  of  La  I'liec,  Fourit-r,  Wni  Hueh,  Fournet,  aud 
others;  as  well  as  by  tiie  experinieuial  researches  of  .\Iit:5chcrlich,  Bcrthier, 
Senarmont,  Daubree,  Deville,  l.)eles>c,  arid  Duroelicr.  Illustrating  his  views 
bj  reference  to  chemical  changes  in  the  rocKs  ami  uiincrals  of  our  own  country, 
and  fortifying  his  induct icm  by  an  a|ipcal  to  his  experiments,  he  arrives  at  the 
conclusion,  that  there  e\ist«.'d  in  furmi.'r  pcriodf>  a  upieh  irrcater  inteusity  of 
causation  than  that  which  nr>vv  preva'I.>.  His  llicory  is,  that  whereas  now,  in 
the  formation  of  beds,  theatjueous  action  preilominates,  and  the  igneous  is  only 
represented  by  a  few  solfataras,  hi  the  mo>t  ancient  times  the  action  was  muen 
more  igneous,  and  that  in  the  intermediate  times  (he  and  water  divided  the 
empire  between  them.  In  a  word,  he  eoueludcs  with  the  exi>ression  of  tlie 
opinion,  which  my  long-continued  obscrvat ion  of  faetN  had  led  me  to  lulopt, 
**  that  the  nature,  forces,  and  proi^ress  (if  the  })ast  condition  of  the  earth  cannot 
htmfOiMred  by  its  existing  condition." 

In  addition  to  these  observations  on  inetamorphism,  ht  me  remind  you  that, 
on  the  recommenilat ion  of  the  Hriti>h  Associati«)n,  either  important  researches 
have  been  carried  on  by  Mr.  William  Hopkins,  our  new  (icneral  Secretary,  and 
in  the  funmces  of  (uir  President,  Mr.  Fairl)airn,  cm  the  conductive  powers  for 
heat  in  various  mineral  sub>t;incrs.  Ahh-mgh  thcM?  experiments  have  been  re- 
tarded by  a  serious  accident  which  befcl  Mr.  llojikins,  they  are  still  in  progress, 
and  I  learn  from  him  that,  without  entering  into  any  general  diseussmn  as  to 
theprobiible  thickness  of  the  crust  of  our  planet,  we  may  even  now  atlirni,  on 
experimental  evidence,  that,  assuming  the  obM-rved  terrestrial  temperature  to 
be  due  to  central  heat,  the  thickness  of  thi^  crust  must  be  two  or  tin-ee  thnes 
as  great  tis  that  which  has  been  usually  considered  to  be  indicated  by  the 
observed  increase  of  tempi.-rature  at  aceessil)lc  depths  beneath  the  earth's 
surface. 

Of  the  Devonian  rocks  or  Old  Bed  Sand<t(me,  nuu^h  uught  be  said  if  I  were 
to  advert  to  the  details  which  have  been  recently  worked  out  in  Scotland,  by 
Page,  Anderson,  Mitchell,  J'owrie,  and  others-  ami  hi  England,  by  the  re- 
searches of  the  Kev.  AV.  Symonds,  and  other  members  of  the  AVoolhope  and 
Malvern  Clubs.  But  conllning  myself  to  general  observaticms,  it  may  be  stated, 
that  a  triple  sub-division  of  tliat  group,  which  i  have  shown  to  hold  good  over 
the  Continent  of  Eurrjpe  as  in  our  own  country,  seems  now  to  be  generally 
admitted,  whilst  the  history  of  its  southern  tauna  in  Devonshire  has  recently 
been  graphically  and  ably  elaborated  by  Mr.  Pengelly,  in  a  paper  printed  in 
our  last  volume. 

In  Herefordshire  and  Shropshire  the  passage  of  the  upper  members  of  the 
Silurian  rocks  into  the  inferior  strata  ol  the  Old  Bed  group,  has  been  well 
shown  by  Mr.  Light  body,  and  the  fossils  of  its  lower  member  have  been  vigo- 
rously collected.  Whilst  in  Scotland  Mr.  Geikic  and  others  have  shown  the 
upward  passage  of  ih  x/fpn-iu,'  strata  into  the  base  of  the  Carboniterous  rocks; 
and  Dr.  Anderson  amiounces  the  tindint'  of  shells  with  cru>,tacea  in  the  U>\vvi.t 
or  grey  beds,  south  of  the  Tay.    I  may  here  note,  lkv\,  \\vvi  v^vwV  \n\\\v\\  W«4<ft. 
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hwn  fur  Birnic  years  cndeiivouring  to  cslnblish  as  to  the  true  position  of  lie 
CuiUncsti  flu^B  with  tkrir  nunwn>u!<  ichllivoliteg  ntvtiis  to  be  ailiiiittcd  bt  n; 
Goiiti-inpurarii'S.  Tlie  biniimled  Ha^  Miltfr  cnnsidrn'd  ihvst  irbibToi.'tB 
n»  bt'lun^Hiig  Id  Ibc  Iowlt  nirnibcr  of  ibe  ^roup,  niiil  liad  good  grotiuds  Tor  tu 
vii'ws,  wurc  lit  his  iialivu  plan-,  Cmniarty,  tliKsc  liah-bi'Js  a|ipi-ar  \er^  nrai  lie 
hn!^.  lint,  by  fultuMiiiEr  tbrm  into  riulhuns  and  the  Orkneys,  I  buve  i.hon 
tlial  IliP.r  ocriiiiy  a  middle  pmiiion,  wbilst  ihe  true  baiir  of  tbe  (croup  is  ihe 
niuiviilt-iit  of  liic/.iniDuilh  CrphnlaypiH,  I'liTupis,  and  I'terygulus. 

And  Iiere  it  is  ri^'lit  to  slate,  that  tin-  I'ppcr  Silurian  rocks  which  ate  dfwlj 
n-pn-sented  in  Kd]|ibiirj;bshirc,  and  nhicb  in  Ijauarkshiic  »ceni  to  graduit 
UiiwanlMiutolhcLuuvrUld  Itird  or  Ccplialnspts  ssnilhlonr,  arc  wanliiii;  ia  tlw 
llisldauds;  thus  aoponntinx  for  the  jfreal  break  which  there  occurs  betwrto 
the  (■rcilnllixrH  rocks  of  Lower  Silurian  age  and  tbe  bottimi  bed«  of  the  Ulil 
Hrd  Sniidslimc. 

Ot  tilt  Old  lied  Saudatone  of  Scotland  Mid  llcrcfordbhirc  I  way  be  p< 
further  to  obserre,  that  its  downward  passage  into  tha  npperoiosl  8 
rock,  and  the  upwW  passage  of  its  higher  strata  iulo  the  Carboiiiferoua  tt 
has  been  well  dei^eloped,  the  one  near  Liidlow,  chiefly  through  the  U 
Mr.  Lii-blbody ;  tbe  other  in  Scotland,  through  the  researchea  of  the  6 
meut  Geologists,  Howell  and  Geikie,  as  well  aa  by  those  of  Mr.  D.  Pig 
other  observers.    On  this  head  I  may,  howeTer,  note,  what  my  contempo 
seem  now  to  admit,  that  tlie  removal  of  the  Caithness  flaes  and  their  num 
included  ichthyolitea  from  the  bottom  of  tlus  group,  and  their  trauahAiOB 
the  centtal  part  of  the  system,  as  first  proposed  bv  myself,  is  correct. 
trulli,  tbe  lower  member  of  this  system  is  now  unequivocuUy  proved  to  bi 
band  with  Cephalnspis,  Pteraspjs.  &c.,  as  seen   in   Scotland, 
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the  "  Memoire  of  the  Goological  Surrey,"  just  issued,  the  verj  Unios  of  these 
bcils  have  a  peculiar  aspect,  differiiifr  much  from  that  of  true  fresh-water  forms. 
They  have,  he  says,  a  strongly  wrinkled  epidermis,  which  is  a  mark  of  the 
Mvadae,  or  such  burrowing  bivalve  shells,  and  not  of  true  Unionidie ;  they  also 
differ  in  the  interior,  as  shown  by  Professor  VV.  King.  Seeing  that  in  these  eases 
quietly  deposited  liuicstones  with  marine  shells  (some  of  them  indeed  of  ebtuary 
character)  rest  upon  beds  of  coal,  and  that  in  many  other  cases  purely  mariue 
Lime&tones  alternate  frequently  with  layers  of  vegetablo  matter  and  coal,  ma^ 
ve  not  he  led  to  modify  the  theory*,  founded  on  the  sound  observation  of  Sir 
W.  Logan,  by  which  the  formation  of  coal  has  been  rut  her  too  exclusively  re- 
ferred to  terrestrial  and  freshwater  eondilions?  May  we  not  rallu^r  revert  to 
that  more  expansive  doctrine,  which  I  have  long  suj)ported,  that  different  ope- 
rations of  nature  have  brought  about  the  consolidation  and  alteration  of  vege- 
table matter  into  coal.  In  other  words,  that  in  one  tract  the  coal  1ms  been 
formed  by  the  subsidence  in  sitn  of  vast  breadths  of  former  jungles  and  forests; 
in  another,  by  the  transport  of  vegetable  nialeriiils  into  marine  estuaries ;  in  a 
third  case,  as  in  Russia  and  Scotland  (where  purely  marine  limestones  alternate 
with  coal),  by  a  succession  of  oscillations  between  jungles  and  the  sea ;  and, 
lastly,  by  the  extensive  growth  of  large  plants  in  shallow  seas. 

The  geological  map  of  Edinburghshire,  prepared  by  MM.  liowell  and  Geikic, 
and  recently  published,  with  its  lucid  exjilanatious,  affords  indeed  the  clearest 
proofs  of  the  frequeut  alt ermit ions  of  heels  of  purely  marine  limestone  ehargf*d 
with  Producti  and  bands  of  coal,  and  is  in  direct  analogy  with  the  coal-fields  of 
the  Donetz,  in  Southern  Kussia.* 

In  sinking  tlu'ough  the  extensive  coal-tracts  around  Mauchester  (at  Dukiu- 
field),  where  one  ot  the  shafts  already  exceeds  in  depth  the  deepest  of  the  Dur- 
ham mines,  rigorous  attention  will,  I  ho))e,  be  paid  to  the  discovery  of  the 
fossils  which  characterize  each  bed  passi;d  through,  not  merely  to  bring  about  a 
correctly  matured  view  of  the  whole  history  of  these  interesting  accumula- 
tions, formed  when  the  surface  of  our  planet  was  tirst  furnished  with  abundant 
vegetation,  but  also  for  the  practical  advantage  of  the  proprietor  and  miner, 
who,  in  certain  limited  areas,  may  thus  learn  where  iron-ores  and  beds  of  coal 
are  most  likely  to  be  persistent.  In  carrying  out  his  survey-work  through  the 
north-westeni  coal-tracts  of  Lancashire,  to  which  the  large,  or  six-inch.  Ord- 
nance-map has  been  applied,  one  of  the  Secretaries  of  this  Section,  Mr.  Hull, 
has  done  good  service  in  accurately  delining  the  tracts  wherein  the  elevated 
coal  deposits  are  covered  by  drift  only,  in  contradistinction  to  those  which  are 
still  surmounted  by  red  rocks  of  Vermian  and  Triassie  age.  In  seeing  that 
these  are  eagerly  bought  by  the  i)ublic,  and  in  recognising  the  great  use  which 
the  six-inch  survey  has  proved  in  the  bauds  of  the  geological  surveyors  in 
Scotland,  our  friends  iu  and  around  Maneht^ster  may  be  led  to  insist  on  having 
that  large  scale  of  survey  extended  to  their  own  important  district.  By  re- 
ferring to  the  detailed  ilelineations  of  the  outcrops  of  all  the  Carboniferous 
strata  in  the  cities  of  Edinburgh, Haddington,  ii'ife,  and  Linlithgow,  as  noted  by 
Professor  Eamsay  and  MM.  Howell  and  Geikie,  the  cocd-proprietors  of  Eng- 
land will  doubtless  recognise  the  great  value  of  such  dcternunations. 

Concerning  the  Permian  Ttoeks,  which  were  formed  towards  the  close  of  the 
long  palscozoic  era,  and  constitute  a  natural  sequel  to  the  old  Carboniferous 
deposits,  it  is  to  be  hoped  that  we  shall  here  receive  apposite  illustrations  from 
some  of  our  associates. 

When  Professor  Sedgwick,  thirty-four  years  ago,  gave  to  geologists  his 
excellent  Memoir  on  the  Mai^csiau  Limestone  of  our  country,  as  it  ranges 
from  Durham,  through  Yorkshire,  into  Nottinghamshire,  he  not  only  described 
the  numerous  varieties  of  mineral  structure  which  that  rock  exhibits,  noting  at 

*  See  JBuiwia  iu  JGurope  and  the  Ural  MounlaVna.    Nq\.\. 
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llii:  suriirlimi'  ils  eliurar.tcrialic  fu^:^iH  bul  lit*  iilao  correbtcrd  it,  and  iU  under* 
Iviiiit  1>l.'ll^,  with  Iht  Zi'cliMciii,  Kiipf<-r»rliiefiT,  and  Hi'tlKs-tudtf^-liesrnilt,  of 
U<;riiiimy.  Itiit  wliilfi  tliii  if  ibt-  Iriir  ordr-r  in  b(iih  rimntric,  thcrcuttui 
(■oii>id(.-rnbl<:  dilTurFuci:  in  Kii^lniid,  that  aloii^  tlie  uine  nlieri-  Itie  Ma^imiii 
IjiiiH'sliinu  rxists  lui  a  innsii,  uml  wlii:rc  S«il^ift  drsrribf^  it,  the  ufnkr 
iik'hiIht  of  tliR  gniii)i  is  a  tliiu  biiiid  (if  »ud»ioni>,  VMLilly  uf  n  vcllnw  nluiir 
(I hr  I'uiiiifrnct  ruck  uf  U"i!liaui  Suiilli).  wliirii  in  ita  siiui'lu-ni  eitnniiiT,  mat 
.\<iltiiiu'li:im,  is  iilninsl  vviincitriiil.  lu  mauv  jnrts  uf  (ScrniuiiT,  uutncttii- 
li'iiL'v,  and  iioliil)!,^  in  Tliuiiiiuiu  Mul  Sili^io.  Ilic  siniu'  linrrr  baud,  with  afe« 
iiilrrciiliitcil  ciimvi'A  of  liiiii->tuiiiv  »ni>ll^  out  iiilu  iikituuius  tliickuesstt  ud 
tvi'ii  niivlituli-!!  loTli  riiUa's. 

Jii  liiisMn  f  hp  MDch  uf  lliJN  uff"  jiiita  'in  vrry  tlilTi'n'nl  miiipinl  nrranfnnni'-. 
Tlii'ru  ilu<  ralmtmuti  IwiHs,  etuitHiinnt;  tlie  ^vry  Ki'.ur.  siK't-ics  nf  t\»-Yi>  ia\)it 
iii»i,nu'!>ian  linieKtinu- of  (ivnii:iiiTuiul  Ji.iluiu,  nru  iutcrrrilntrd  wiili  iK>liiili'-)Ki!i, 
OHiubitiiui;!^  marb, uiul  poppn-on'»,  !>ntliiil,  ollliniijtli  tlir  niuip  littialofciruloniK 
d(Nii  mil  iin-Tiiil  at  in  tin-  Hiixmi  ur  i.tjiii-ni  I*rriiiiBii  ctiunir}-  of  ilie  gldrr  Gtf 
iii.iii  p.-(ilugitiis,  tbc  )nwi|)  ia,  t)in>u<^  itv  f(K»il  tyiiui,  iiiif|u<«ti(>iiablT  tlie  nme. 
ll  ira>  from  tlir  obwirviili-ju  of  this  fnt-t,  iind  fnmi  scriu^  iltiit  ihrsc  dfju^iti, 
M  luixi'd  up,  trt  no  I'h-urly  mm-laird  b,v  ibrir  huIiiuiI  auiTvi'gdtablr  trlin,  mi 
all  aiiiicrjMisi'iI  to  thi:  Cniliiuiifrruiis  HVSIcin,  iicciiiiicd  n  rfi;itin  twin-  at  hi^U 
thr  JSriliKh  I^lrs,  in  uhirh  Itic  vannic^  of  ilriuiun:  iire  bi-st  seen  iu  tk 

EvrrimHmt  of  IVnii,  llial  1  pro|Kiscd  in  IM-I,  iluil  tbo  tciiif/f  y/vi^^ioiiU 
vv  the  UHiiio  of  ■' rrrniian." 

Of  laio  y(^ir!<  various  British  nutlioi^,  including  Kiiig,  IIowsc,  an^I  otbi'M, 
Imvr  ably  dcsi'ribi'J  tin;  fossil  sIipIIs  (S  iliis  dr-jwisit  ns  it  lr^i6l^  on  tlie  rasifro 
lide  ot  die  Praine  obain ;  and  recently  Mr.  MrlcbT  has  produeed  a  — -^"^ 
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to  be  overlaid  (near  Ormsby)  by  a  group  of  clays,  sandstones,  and  majrnesian 
iioiestones,  contaimn<r  peculiar  plant  remains  and  shelLs  of  thc^.'DU'^^cliizodiib, 
representing  in  bis  opinion  the  marl-slate  and  m^i^ucsian  limestone  of  Durham. 
Tiiese  again  support  beds  equivalent  to  the  Zcchstcin,  and  the  lust  arc  covered 
bj  the  Triassic  sandstone  of  the  Solway. 

A  very  striking  fact,  noticed  by  Professor  ITarkness,  and  corroborative  of 
earlier  nisearches  made  by  Mr.  Binney,  is  i\\v.  existence  of  foot-prints,  in  the 
Lower  Permian  of  Cumberland,  similar  to  those  of  Corncockle  Moc»r,  in  Dnm- 
fries-shire,  where,  from  my  own  obbervations,  inelmliug  those  of  lju«t  year, 
these  Lower  Permian  sandstones  liave,  I  am  convinced,  a  greater  tliiellness 
even  than  that  which  is  assiirned  lo  them  in  Cumberland. 

Notwithstanding  these  discoveries,  wc*  have  still  lo  sIjow  the  continuous  ex- 
istence of  the  Lower  Red  Sanchstone  ()f  Shropshire,  Wiircestershire,  and  Staf- 
fordshire, which  I  have  classed  us  the  lower  member  of  the  Permian  rocks,  and 
to  decide  whether  it  be  really  such  lower  member  o>f///,  or  is  to  be  regitrded  as 
the  equivalent  of  the  whole  Permian  group,  uniler  ditiering  mineral  conditions. 
With  the  extension  of  the  (ieological  Survey  this  point  will,  doubtless,  he  satis- 
factorily adjusted,  and  we  shall  then  know  to  what  ])art  of  the  seri«'s  we  are  to 
att-ach  the  plant -bearing  red  Ixjds  of  (-oventry  and  U'arwick,  deacribed  as  Per- 
mian bv  Kamsav  and  his  associates.  We  have  also  to  >how  tliat,  in  its  northern 
course,  the  lower  red  samUtuuo  of  the  eentral  count ie>,  wilh  its  calcareous  con- 
glomerales,  gniduates  into  the  sueeession  exhibited  at  ManeliestcT,  thence  ex- 

Eandiug  northwards.  Already,  however,  we  have  h'arned  that-  in  (mr  own 
ttlc  England,  which  ccmtains  excellent  n(»nnal  as  well  as  variabh*  types  of  all 
the  palivozoic  deposits,  there  exists  proofs  that  thi^  Permiau  rocks,  aec«)rding 
to  the  original  detinition  of  the  same,  present  to  the  observer  who  examines 
them  to  tiie  west  as  well  as  to  the  east  of  thi:  Penine  chain,  nearly  as  great 
diversities  of  litliological  str'.icture,  in  this  slmrt  distance,  as  those  which  dis- 
tinguish the  strata  of  the  same  ai;e  in  Kastern  Ku.ssia  in  JMirope  fn>m  the  ori- 
ginal types  of  the  group  in  Saxony  and  othtir  |)artN  of  Germany. 

Geoiof/iral  Sarca/  aitd  iivn-riif,o*nt  School  i,f  Minrs,  Mltinral  Sfufi'sfins^  and 
ColoduA  Surreifn. — As  1  preside  for  the  tirst  time  over  this  Secti(m  since  1  was 
placed  at  the  hea^l  of  the  (ieologieal  Survey  of  P»rilain,  I  may  be  «\\cused  for 
making  an  allusitm  to  that  iiaiional  establishment,  by  stating  that  the  public 
now  take  a  lively  inUrrest  in  it,  a>  proved  by  a  largely  increased  demand  lor  our 
maps  and  their  dlustralions — a  deuiaml  which  will,  J  doubt  not,  bi!  much  aug- 
mented by  the  translation  at  an  early  day  of  many  of  our  lield-surveyors  from 
the  south-ciistern  and  central  parts  of  Kngland,  where  they  are  now  chielly 
employed,  to  those  northern  ilistriets  where;  they  will  be  instrumental  in  deve- 
loping the  superior  mineral  wealth  of  llie  region. 

The  Govenimnil  School  of  Mim^s,  an  ollshoot  of  the  Geological  Survey,  is 
primarily  intended  to  furnish  miners,  metallurgists,  and  geological  surveyors 
with  the  scientific  training  nc^cessary  for  the  successful  pursuit  and  jiroirressivc 
advancement  of  the  calHng  which  they  respectively  jmrsuc;  but  at  the  same 
time,  the  lectures  and  the  laboratorii-s  art;  open  to  all  those  who  seek  instruction 
in  physicid  science  f(»r  its  own  sake,  or  by  reason  of  its  important  application 
to  manufactures  and  the  arts.  The  ex})erience  of  ten  years  has  led  the  pro- 
fessors to  introduce  various  moditications  into  their  original  programme — with 
the- vi(!W  of  ad:tpting  the  school  iLs  clearly  as  possible  to  the  wants  of  those 
two  classes  of  students:  and  at  present,  while  a  detinile  curriculum,  with 
spcciid  i*ewards  for  excellence  is  pnivided  for  those  who  de&ire  to  become 
mining,  metallurgical,  and  geolugieal  associates  of  the  sehool ;  every  student 
who  attends  a  ttingle.  coune  of  lecJiweH  may  by  the  new  rules  eonn»ete,  in  the 
final  examination,  for  the  prizes  which  attach  to  it  only. 

Throughout  the  whole  }icriod  of  the  existence  of  tiie  school,  the  \\rcsC<?s'iJwi^ 
have  given  annual  courses  of  evening  lecturca  lo  'wv>\V\w^  \L\vi.vi,  >«\\\s\v  -ei^ 
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«Iwnjs  fuliT  attcuded,  as  a  pari  ot  llicir  regular  dut; ;  and  during  the  past 

J  car,  several  of  tlitm  have  dclivcrtd  Toluntariljrourses  of  evening  Iccturt^iii 
:e  so  siniill  as  to  put  tlii'm  witliiu  tlic  rtraeli  of  nurkiiie;  nieu,  iiupii-tcacbfrx 
and  Hchoulmoatcrs  of  iirjmar.y  schooln.   The  professors  inua  ' 


«Iwajs  TuUt  attended,  as  a  pari  ot  Ihdr  regular  dut; ;  and  during  the  past 

"i  _*.! ...  !._..,  j_\' —  J  — i.._i.__>i ?s  of  evening  leclurw,iii 

cLiic:  nieu,  pupil-teacberx 
:s  inua  hope  1o  support  W 
utmost  tho  great  impulse  towards  tbe  diifuaion  of  a  kKotrledge  of  ptiTuol 
scieiiec  tlirongU  all  cksscs  uf  the  commuuitv,  which  has  been  ^ven  thnii^ 
the  Ueiiartnimt  <if  iiicienn;  and  Art  b;  the  Minute  of  the  Comniiitee  <rf  Pttij 
Council  of  the  iiid  Junr-,  lSd9. 

A  liody  like  the  British  Association  for  the  Adrancemerit  of  Science  sbouH 
1  cnnc<:ive.  Dot  he  uuavarc  of  a  step  of  such  vast  iiii|Mrtancc,  uud  lending  m 
cutin-W  (Dvarda  the  same  goal  as  that  to  which  its  own  clTorls  have  beeaioil 
stili  arc  coiiistuntly  dircclrir 

Now,  iuasnnicli  as  I  ean  Imcc  no  reconl  uf  the  tcaeliingi  of  the  GoTrnmini 
School  of  Mines  in  the  voliimrs  of  the  llritish  Asjiocialion,  and  as  I  am  «»■ 
viuced  tliut  the  Mtublishincut  onlv  miuircs  lu  be  more  widclv  known,  ia  via 
in  cxti'nd  sound  jihrsind  knowledge  not  morel;  to  miners  aud  geologist^  but 
also  to  cliemisls.  mctulhirgists,  and  ualuralibis,  E  have  oaly  to  icmiod  mj 
aiidieiicc  that  this  t=cluwl  of  Mines  which,  owing  its  orisiu  to  Sir  Uear^  Dt 
Lu  Iti-ehe,  hna  rumbhcd  our  colonies  with  some  of  the  most  accomjiSilied 
{[Coli^cnl  and  niinin);  survevors,  and  inauj  a  nrniiufacturcr  at  Lome  with  pui 
c-hcmiiits  and  inctallunrUls,  nns  now  for  its  liTiurcrs  men  of  such  emiooN 
tliut  the  nanus  of  HolTinau,  Tcrev,  ^Varingtoii  Siiijth,  Willis,  Itamsav, Uuile;, 
and  Tyndall  are  ulonc  an  earnest  of  our  future  si 


In  terminating  these  few  allusions  to  the  Geological  Survej,  and  ila  m^  I 
cations,  I  gladly  seize  the  opportunity  of  recording,  that  ia  the  daja  cf  nt  I 
founder,  Sir  Uenr;  Du  la  Beche,  our  institution  v/as  greallj  benefited  in  p»  1 
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en  connected  with,  or  have  gone  out  from,  our  home  Geological  Survey  and 
e  Government  School  of  Miues. 

Such  were  the  relations  to  us  of  Sir  William  Logan  in  Canada,  of  Professor 
dham  in  India,  with  several  of  his  assistants ;  of  Sclwyn  in  Victoria,  of  my 
un^  friend  Gould  in  Tasmania,  as  well  as  of  Wall  in  'fVinidad ;  whilst  Bar- 
tt,  in  Jamaica,  is  a  worthy  pupil  of  Professor  Sedgwick.  Passing  over  the 
my  interesting  results  which  have  arisen  out  of  the  exaniiimtion  of  these 
itant  lands,  we  cannot  but  be  struck  with  the  fact,  that  whilst  Hindostan 
ith  the  exception  of  the  higher  Iliinalayan  mountains)  differs  so  materially 
its  structure  and  fossil  contents  from  Europe,  Australia,  and  particularly 
ctoria,  presents,  in  its  palieozoic  rocks  at  least,  a  close  analogy  to  Britain. 
lanks  to  the  ability  and  zeal  of  Mr.  Selwyn,  a  large  portion  of  this  great 
riferous  colony  has  been  already  surveyed  and  mappca  out  in  the  clearest 
inner.  In  domg  this  he  has  demonst rated  that  the  productive  quartzose 
inatones,  which  are  the  chief  matrix  of  gold,  are  merely  subordinate  to  the 
»wer  Silurian  slaty  rocks,  charged  with  Trilobitcs  and  (iraptolites,  and  pene- 
kted  by  granite,  syenite,  and  volcanic  rocks,  occupying  vast  regions.  Mr. 
Iwyn,  aided  in  the  palieontology  of  his  larj;e  subject  by  Professor  M*Coy,  has 
»o  shown  how  these  original  auriferous  rocks  have  been  worn  do>*'n  at  sue- 
ssive  periods,  one  of  whicli  abrasions  is  of  pliocene  ago,  another  of  post-pli- 
ene,  and  a  thiid  the  result  of  existing  causes.  All  these  distinctions,  as  well 
the  demarcation  of  the  carboniferous,  oolitic,  and  other  rocks,  are  clearly  set 
"th.  ^  Looking  with  admiration  at  the  execution  of  these  geological  maps,  it 
IS  with  exceeding  pain  I  learnt  that  some  members  of  the  Legislature  of 
ctoria  had  threatened  to  curtail  their  cost,  if  not  to  stop  their  ])roduction. 
;  such  ill-timed  economy  would  occasion  serious  regret  among  all  men  of 
ience,  and  would,  I  know,  be  also  deeply  lamented  by  the  enlightened 
vcmor.  Sir  Henry  Barkley,  it  would  at  the  same  time  be  of  lasting  disser- 
56  to  the  materia!  advancement  of  knowledge  among  tiie  mining  classes  of 
e  State;  let  us  earnestly  hope  that  this  young  House  of  Parliament  at  Mel- 
urne  may  not  be  led  to  enact  such  a  measure. 

"Whilst  upon  the  great  subject  of  Australian  geology,  I  cannot  avoid  toueh- 
j  on  a  quanUo  vexata  which  has  arisen  in  respect  to  the  age  of  the  coal-fields 

that  vast  mass  of  land.  Judging  by  the  fossil  plants  from  some  of  the  ear- 
aiferons  deposits  of  Victoriji,  Professor  M'Coy  has  considered  these  coaly 
posits  to  be  of  the  oolitic  or  Jurassic  age,  whilst  the  experienced  geologist  of 
5W  South  Wales,  the  Kev.  \V .  B.  Clarke,  seeing  that  wlierc  he  has  examined 
Bse  deposits,  some  of  their  plants  are  like  those  of  the  old  coal,  and  that  the 
ds  repose  conforinnbly  upon  and  pass  down  into  strata  with  true  Mountaiu- 
lestone  fossils,  holds  the  opinion  that  the  coal  is  of  palaeozoic  age.  As  Mr. 
arke,  after  citi  ig  a  case  where  the  coal-seams  and  ])lants  were  reached  below 
ountain-limestone  fossils,  expresses  a  hope  that  Mr.  Gould  may  detect  in 
ismania  some  data  to  aid  in  aetermining  tliis  question,  I  take  this  opportunity 

stating  that  I  will  lay  before  this  meeting  a  communication  I  have  just  re- 
ived from  Mr.  Gould,  in  which  he  says  that  in  the  coal-field  of  the  rivers 
ersey  and  Don,  one  of  the  very  few  which  is  worked  in  Tasmania,  he  has 
nvinced  himself  that  the  coal  underlies  beds  containing  specimens  of  true  old 
rboniferous  fossils.  Remarking  that  these  relations  are  so  far  unlike  those 
lich  he  observed  on  the  eastern  coast  of  the  island  where  the  coal  overlies, 
t  is  conformable  to,  the  carboniferous  limestone,  he  adds  that  in  Tasmania,  at 
ist,  the  coal  most  worked  is  unquesticmably  of  paleeozoie  age. 
Now,  as  Australia  is  so  vast  a  region,  may  not  much  of  the  coal  within  it  be 

the  age  assigned  to  it  by  Mr.  Clarke :  and  yet  may  not  Professor  M*Coy  be 
so  right  in  assigning  some  of  the  mineral  coal  to  tUc  sa\i\e.  oti\\l\c  \v!^<b  ^^a  "Ovx^ 
al  of  ^TOTH  and  the  eastern  moorlands  of  XorVsWe"^    \m  \\\'^  ^Nwx^is  ^ 
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Tumania,  TAt.  Goold  hM  also  miuJe  tlie  important  liisooTen  of  ■  rerinm 
shiUe,  termed  DjaodJle,  and  vhicb,  like  the  Tocbaac  rruDnal  of  ScotUod,  pn> 
miaes  to  be  turned  to  great  account  in  the  production  of  partitGii?. 

There  are,  iodeed,  other  grounds  for  believing  that  coal,  botii  of  iitf  men- 
Boic  as  well  of  the  old  carboniTerous  age,  ma^  exist  iu  Australia.  Thus  pntlitf 
aside  the  fossil  evidences  collected  in  Victoria  by  M'Cot  and  Selwro,  we  Inn 
from  the  researches  of  Mr.  Frank  Gregory  in  Western  Australia,  that  maoKM 
fossils  (probably  cretaceous  and  oolitic)  occur  in  that  region  ;  whilst  the  Bet. 
W:  B.  Clarke  informs  me  in  a  letter  just  received,  that  he  is  in  poasessioa  of  t 
group  of  fossils  transmitted  from  Queensland,  700  or  SOO  miles  north  of 
Sydney,  which  he  is  disposed  to  refer  to  the  uffB  of  the  Chalk ;  (here  being 
among  the  fossils  Belemnitea,  Pcntacrinites,  Fectcns,  Mytiti,  Modioli,  it 
Again,  tbe  same  perse?cnug  geologist  has  procured  from  New  Zealand  then- 
mains  of  H  fossil  Saurian,  which,  he  thinks,  is  allied  to  the  Plesiosaunis.* 

li  would  therefore  appear  that  in  the  southern  hemisphere  there  i)  imt 
merely  a  close  analogy  between  tbe  rocks  of  palteoroic  age  and  our  own,  imt 
further,  that,  as  far  as  the  MeaoEoic  formations  hare  been  developed,  thtj  i1n 
seem  to  be  tbe  equivalents  of  our  typical  secondary  de;)oaita. 

This  existence  of  groups  of  animals  during  the  Silurian,  Devonian,  CtAaif 
ferous,  and  even  in  Mesozote  penods  in  Australia  and  New  Zeoload,  similu  to 
those  which  cboracterize  these  formations  id  Europe,  Is  strongly  in  contmt 
with  the  state  of  nature  which  began  to  prevail  there  in  the  younger  Teitiiq 
period.  We  know  from  the  writings  of  Owen  tliat  at  that  time  the  great  mfr 
tincnt  h(.  our  Antipodes  woa  alrcaoy  characterised  by  the  presence  of  Umc 
marsupial  forma  which  still  distingiusli  its/aina  from  that  of  any  other  putnf 
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ind  never  can  I  forget  how  admirably  we  were  presided  over  by  a  nobleman* 
IS  dbtinguished  by  his  ability  and  learning  as  he  was  beloved  fur  his  philan- 
;hropj  and  public  spirit,  and  who  had  upon  his  right  hand  the  illustrious 
Walton.  Looking  to  the  character  and  influence  ot  that  philosoplier,  I  mny 
rulj  say  that,  as  he  was  one  of  our  founders  when  wc  first  met  together 
it  York,  we  owe  through  him  a  deep  debt  of  gratitude  to  Manchester ;  for 
!>alton  was  one  of  the  few  eminent  men  who  at  our  birth  stood  sponsor  for  our 
uture  career,  and  who  supported  us  at  many  a  subsequent  meeting. 

In  onr  present  visit  we  are  most  happy  to  sec  placed  at  our  head  one  of  the 
eientific  men  of  Manchester,  who  exhibits  in  his  own  person  the  cheering  ex- 
mple  of  the  great  success  wliich  c;m  be  attained  by  the  steady  and  judicious 
ipplication  of  science  to  the  improvement  of  our  manufactures.  And  if  £ng- 
and  is  to  hold  her  own  lofty  position  in  great  measure  tlirough  the  superior 
trength  of  the  metal  derived  from  inexhaustible  masses  of  irou-ore  which  occur 
n  many  of  her  ecological  formations,  wc  cannot  but  regard  AVilliam  Fairbaim 
is  the  individual  who,  united  at  first  with  the  late  Eaton  Hodgkinson,  through 
k  lon^  series  of  in^nious  experiments,  as  detailed  in  the  volumes  of  this 
iLssocxation,  not  oii^  laid  the  oasis  for  the  erection  of  the  Monai  Bridge,  and 
uch  tabular  constructions,  but  who  is  now  directing  the  manufacture  of  those 
ron  plates  which  may  best  resist  the  most  powerful  artillery,  whether  in  casing 
nir  snips,  or  in  strengthening^  our  fortresses. 

I  need  not  re-affirm  that  all  the  men  of  science  who  have  flocked  hither  from 
listant  places  rejoice  with  his  townsmen  in  serving  under  such  a  man. 

Lastly,  let  me  say  that  wc  of  the  Geological  Section,  who  arc  gathered  toge- 
hcr  from  remote  parts,  have  solid  grounds  for  satisfaction  in  being  greeted  here 
>▼  so  many  good  and  active  brother  workmen  of  tlie  Geologieal  Society  of 
llancbester,  who  have  done  such  honour  to  their  town,  not  only  by  the  esta- 
ilishment  of  a  rich  and  instructive  Museum,  in  which  many  of  the  subjects  we 
ire  met  to  discuss  are  thoroughlv  illustrated,  but  who  have  also,  by  their  pub- 
ications,  contributed  much  to  advance  our  science. 
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Mr.  E.  W.Binney,  F.R.S.,  F.G.S.,  described  the  several  beds  of  gravel,  sand, 
ad  till,  forming  the  superficial  covering  of  the  district : — 1st.  The  valley  gravel, 
irith  its  successive  terraces;  2nd.  The  >*-idely -distributed  upper  sand  and 
l^vel ;  3rd.  The  great  deposit  of  boulder-clay  or  till,  which  is  at  some  pliices 
linety  feet  thick ;  4th.  A  lower  bed  of  gravel.  The  underlying  rocks  known 
^iedy  by  boring  operations,  were — 1st.  The  trias,  or  upper  red  series,  about 
Ivc  hundred  feet  thick ;  2nd.  The  lower  new  red  or  Permian  series,  six  hun- 
Ired  feet.  These  overlie  the  coal  measures,  and  have  l)cen  pierced  in  search 
br  coal  at  Medlock  Vale  and  elsewhere  to  the  lower  Permian  beds  of  York- 
hire.  The  lower  bed  of  conglomerate  Ls  found  to  thicken  out  northward  in 
Cumberland  and  Scotland  to  some  thousand  feet  in  tliickncss.  3rd.  The  coal 
oeasares  of  the  Manchester  coal  field,  as  proved  by  borings,  and  by  the  few 
ocal  exposures  at  Ardwick  and  elsewhere.  All  of  these  are  excccdinglv  dis- 
ocated,  one  fault  having  certainly  a  downthrow  of  one  thousand  and  fifty 
rards. 

*  Lord  Francis  Egertoo,  afterwardB  the  Earl  of  EUesmere. 
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OS  THE  HEMAISS  OF  A  PLESIOSArRIAN  EEPTILE  (PLES109AC- 
Itl'S  AITSTKALIS)  FItOM  THE  OOLITIC  FORMATION  IN  TBI 
MJUDLE  ISLAND  OF  KKW  KKALAKD. 

Bt  Prufebhok  Oa'es,  F.R.S.,  ±e. 

The  :uiilinr,{irpmt!iiup>quotiilioii from liis  "Palamiilolt^/'lliat  "thefuitlKf 

«')'  ( I'iratc  iiilii  time  for  ihu  rtxiivcTS  o(  rxtinol  animals,  tlic  further  vrt  di'jH 

p>iiitci  hpucr  tu  fiml  tlu'ir  i'\istiii|!Uiuiloictii-»;"  and  tliiil  "in  (lassiti"  froniibe 
iiHirc  nil-Ill  to  llie  oliler  Hlrala,  wr  soon  ijilain  indii'ati'iii!*  of  pxlpusivc  clunjw 
ill  llie  n-lntivc  p(l^iliun  (if  land  ami  mii;''  Hird  snineKlrikiiifc  examples  in  prwif 
itt  them  jiri)|msitii>iui  fnnii  ibi!  Tii)lilian  (-Iokx.  'ilic  Mioarunrus  uf  thrrrru- 
eniUK  acriea  oiviin  in  Unit  »mi-ji  in  Engtand,  Hcrmanv,  am)  (he  L'uiled  State!. 
Tlu'  l'iilv|ilTclicHl»n  occurs  in  the  snine  scrim  at  ([iuilsiimc  and  ut  Momu«> 
ToiitlilrssIj;icrrtian  n'litilcM  kiLvdeft  thuir  miiams  iu  trias!>icdep<Mir:tit£lfi|i, 
in  ^lini|i>litrc,  and  at  lheC'-ii|)ci)f  (iood  Ilniie.  Dirvncxloiit  rrptili^  otccrm 
the  snnxt  fonnHtiDii  at  Ihi!  Cape  and  in  Denf^l.  Tlic  I'lraii^aurns,  witli  i  nun 
cxlciisive  fcculoinctil  nufsc  through  the  jurussic  or  oolitic  Mric-^,  has  left  rt- 
pr<-M'utalives  of  iis  i^-nus  in  those  inesDziiic  strata  in  Knsliiui),  and  at  lirr  uui- 

IKidra.  Kvidenci:  of  this  extreme  of  i;eogrn|)hical  nui;^  ^ad  liecu  submitted  it 
'nifi-tsor  Owen  Iiy  Mr.  J.  11.  Hood,  of  Sydney,  New  South  Walea,  obtained  hj 
him  from  the  Middle  Islaud  of  New  /riilaniL*  This  evidriiee  coohisied  of  tio 
vertebral  bodieK,  or  ceiitriniis,  ril>s,  and  portions  of  the  two  eoracoids  of  [be 
same  individual,  all  in  the  usuaj  petritled  eondition  of  oolitic  fossil.  Tbtir 
a  Wuisb  gtM  clay-stone,  effer»eacing  with  toA ;    the  )arg»t  m 


rppnrd  the  above  dfscribnl  parts  of  tl«'  Xi'w  Zi-iilimd  fiissils  as  hciii;;  liotiin- 
JoRoiis  Iwiies.  But  amnrcaepirtcilpvidi-iicuoftlii'pleswsauriiin  nature  of  iLis 
antipode.il  fossil  U  afforded  bv  I  he  vcridind  cenlrmiiH.  They  liavc  lint  arti- 
cular ends,  Titb  tiro  lar^  anil  two  siniill  Tmixisfcinnniuubriicalh.  Tlie  ni'iira- 
pophjaial  surlaers,  sliowiii'^  the  nersisteut  indc|H'ndeiu;c  oV  the  neural  arcli, 
are  sepanted  from  tlic  costal  surfoceo  by  about  half  the  diameter  of  tlie  latter. 
TTIiese  are  of  a  full  oriJ  figure,  one  iiicb  tljrre  linen  in  ri^rtieal,  iinil  one  ineb  in 
fore  aud  aft  diameter.  Un  ouesideofuneof  thi-  centrums  tlit^  rib  lias  cnideMtcd 
with  the  costal  surfnee.  Tlie  follovinf;  are  dinumMinoa  uf  tbis  centrum:— 
ZjCRglb,  one  inch  nine  lines ;  de|rib,  two  ineliCb  two  liueis ;  breadth  of  nrt.ieular 
«Dil,  three  inches  six  lines.  Tlic  non-arlicular  iiiirl  of  tbeeenlruiu  offers  a  lino 
Bilk;  character.  Tlie  shajK  and  mode  uf  artieulalioii  of  tlir  o-rvieal  and  dorsal 
ribs,  the  shape  andproporliocunf  the  coracoids,  euneur  vitli  the  iimrc  decisive 
eridCDCe  of  the  vert^-'brtc  in  attesting  the  |>le^i(isaiiniid  eliamcter  of  lliese  Kctr 
Zealand  fossils,  and,  pending  the  discoverr  of  the  ti^th,  tbu  iiuthor  provi' 
■ionall;  referred  them  to  a  speeii/s  for  whicfi  he  proposed  I  lie  name  of  rlcsio- 
saurus  Australia.  Tbc  specimens  tiiul  been  pn'seoted  by  Mr.  Hood  to  the 
Sij^itsh  Miucuni. 


Bt  .4.  It.  Wv-isr,  K.a.S. 

In  this  paper  the  author  drsiTibed  Kiiockshi'jnnrna  as 
rising  to  a  lieia;bt  of  7IU  feet  aWe  the  levrl  of  the  »oa, 
kTerage  level  of  the  surroundiiiK  liiii<'>'one  iilaJu.  and  liL'in 
Stance  of  sii  miles  S.S.W.  of  I'ursonstown,  wliicli  i,i  null  kii 


Kaockshl^wDii  Hill — from  the  Welt. 

being  the  jilace  where  Lord  Itirasc  has  erected  his  ftre.it  tcli^ropc?^.  Tlie  h'll 
ia  a  narrow  ridsc  about  three  miles  lon^,  in  .i  S.S.W.  direciiim  ;  iti  base  in- 
measing  in  width  towards  tbe  S.,  at  which  end  its  meat  elciolcil  ^'lO.I  <;ics;'m. 
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THK   QEOLOOIST. 


^le  easUni  and  BontheiD  slopes  of  the  hill  are  ^ntli:,  but  its  more  abnpt 
north-western  face  forms  a  bola  feature  in  the  landscape. 

The  rocks  of  which  the  core  of  the  hill  aoJ  this  steep  ilope  txc  !<imU 
belong  to  the  Siluriaa  scrieg,  nod  coiuist  of  grc;  and  bluish  liard  griu«d 
sandstones,  iuterstratified  with  coarse  conglomerates  and  tine  flaggj  uid  tlrif 
ahnlea. 

The  eaatem  and  lonthern  slopes  of  the  bill  are  fonned  of  the  Old  Red  Su^ 
■tone,  which  is  represented  here  b;  whitish  conglomeratic  beds,  dipping  Ukw 
angles  from  the  higher  Silurian  ground  towards  and  undcrnealh  the  orfrlciif 
limestoDcs  of  the  surroundiiig  plain.  One  of  the  most  interestiiif;  pointiintb 
structure  of  the  hill  was  stated  to  be  the  disappearance  of  the  Old  S«d  Stat 
Btonc  along  its  W.  or  steep  flank,  in  consequence  of  the  occurrence  of  » (uSi 
run[iing  along  the  base  of  the  high  ground  at  that  side,  ncarlj  parallel  telW 

amounting  to 

the  cause  of  the  occurrence  of  a  hill  here,  for  as  ihe  Old  Red  Sandstone  ii»*i 
a  tendencj  to  curve  round  llie  N.  end  of  the  liill,  and  actuoll;  does  so  at  ite 
S.,  it  seems  likelj  that  the  hill  was  originallj  formed  bj  an  anticlinal,  tbeuis 
of  which  was  arched  at  this  place,  and  alterwards  verj  obliquely  cnKwd^ 
the  fracture,  along  which  the  beds  to  the  W.  received  an  opposite  or  down«M 
curvature.  Along  the  W.  side  of  this  fracture  the  limestone  is  let  down  n  u 
to  come  into  juxtaposition  with  the  Silurian  rocks,  and  here,  as  ia  btqaetti} 
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ZOOPHYTA. 

Petraia  dongata. 
Stenopora  fibrosa. 

ECHDfODERYATA. 

Crinoid  stems  and  joints. 

Crustacea. 

Calymeiie  Blumenbachii. 
Phacops  caudatus. 
Sncrinurus  puuct  atus. 
Proetus  latiirons. 
Trinucleus  concent ricus. 

MOLLVSCA. 

Graptolites  priodon. 
Niisoni. 


Strophonicna  deprcssa 

„  alternata. 

Spirifcr  trapcxoidttlis. 
Atrvpa  crassa. 
Discina  (?}. 

CONCHIFERA. 

Ctenodonta  obliqua. 
Pteriuca  tcnui.striata. 
Anibonvchia  Triton. 
Modiolopsis  modiolaris. 

„  Nert'i. 

„         expansa. 
Orthonota  nasuta. 

Gasteropoda. 

Cvclomcna.  Sp. 
llolopclla.  Sp. 
Trochonenia.  Sp. 
Bel  Icroplion  bilobat  us. 
EccuJioni])lialus  (r). 

Cephalopoda. 

Orthoccras  filosum. 
„         angulutum. 


Ptilodlctja  lanceolata. 

Brachiopoda. 

Ortliis  elegant  u la. 

„      testudinaria. 

,,      calligraiiima. 
Ijeptaena  bcricea. 

The  discovery  of  these  fossils  is  interesting,  on  aceount  of  the  scarcity  of 
organic  remains  in  the  Silurian  rocks  of  thii  nart  of  Ireland,  and  their  jmlie- 
ontolo^ical  evidence  fi.vs  the  age  of  the  beu.-i  in  which  they  were  found  as 
belonging  to  the  Lower  Llandovery  period. 

Although  tlie  rocks  conlaining  these  fossils  are  obviously  of  Silurian  ajre, 
tbe  author  felt  called  upon  to  mention  incidentally,  u)Km  the  authority  of  tiie 
discoverer,  J.  Darby,  Esq.,  that  an  old  Cambrian  fossil,  Oldham ia  radiata,  liad 
been  found  upon  the  hill,  and  the  specimen  itself  was  laid  before  the  section. 
A  strong  probability  certainly  exists  that  it  might  have  been  found  in  situ 
bere,  but  unfortunately,  as  its  locality  could  not  liow  be  pointed  out,  the  fact 
remained  to  be  decided  by  future  discovery. 


RECENT  ENCROACHMENTS  OF  THE  SEA  ON  THE  SHORES  OP 

TORBAY. 

By  W.  PENGEU.T,  F.G.S. 

If,  as  some  masters  of  our  science  tell  us,  and  as  I  venture  to  believe,  tlic 
grological  changes  which  have  passed  over  our  world  during  the  unmeasured 
ages  of  the  past,  were  due  to  the  direct  and  indirect  operation  of  existing 
causes,  acting,  perhaps,  with  intensities  not  greatly  dissimilar  to  those  tbey 
now  display,  it  can  scarcely  be  out  of  order  to  call  attention,  from  time  to  time, 
to  changes"  taking  place  under  our  immediate  observation,  even  though  they 
may  be  slight  in  themselves,  and,  regarded  as  isolated  facts,  of  little  worth  or 
importance. 

Ilequcsting  the  Section  to  keep  this  apologetic  preface  before  them,  I  will 
now  proceed  to  narrate  a  few  facts  respecting  the  recent  encroachments  of  the 
sea  on  the  shores  of  Torbaj. 


as 


TUE  OKOIOGIST. 


Tlie  rinks  pniiijKKiiuB  ihc  Imnw  of  llic  biiy,  from  Hope's  Nose  to  To^A1Ap 
SjiihIs  i>n  tlir  luirlh,  mid  from  Hern"  Ui-nd  to  CiuudiiiigtanSaDds  ODlhrMtilC 

are  skies  and  limestoaee.    The  former  differ  mucb  in  colour,  tea 
ness  of  dtttorial,   and  frequentlj  puss  into  shale.     Aa  a  wbole  t] 
OTerlic  the  slates;  the;  are  sonietimes  arliistose,  and  are  not  t 
ooarse  and  impure.    Both  the  rocks  ore  subject  to  divisiotia]  planes  of  n 
Vioda,  not  fewer  than  three  distinct  and  definite  systems  of  joints  i 
niiable,  whilst  fine  and  varied  examples  of  elearagc  are  numerous. 

In  manj  coses  the  limestone  strata  are  strangely  contorted,  being ba 
more  than  a  few  taatances,  into  folds  too  sharp  for  the  ridge-tiles  of  ue  lO 
a  house,  and  plunging  from  top  to  bottom  ol  cliffs  a  hundred  and  fiflf  (e 
height.    Though  theiie  contortions  manifest  a  certain,  perhaps  a  com.''— 
degree  of  plasticity,  yet  the  numerous  fractures  whioh  a  careful 
detects,  especially  trhere  the  folds  are  sharpest,  are  so  many  proob 
rock  was  not  incapable  of  breaking  at  the  time  of  the  contorUoD.    ] 
shitea  and  limestones  are  fossibferous,  and  belong  to  the  Devooian  ays 

The  central  shores  of  the  bay,  from  Tor  Abbev  to  Goodrioglon  san 
sive,  are  made  up  of  red  sandstone  and  coDglomeratcs  of  pnibablj  k 
Triassic  age.    The  red  rocks  do  not  appear  to  have  suffered  so  mua  f 
mechanical  violence  as  the  slates  and  hmesloues;  nevertheless,  JMntsM 

—  '.J  them,  nor  are  they  exempt  from  faults.     "  '  '"" 

ura  in  some  of  the  beds,  being  chiefly*  seen 
s  met  with  in  the  finer  conglomcratea  also. 

As  might  hare  been  expected,  the  sandstones  and  conglomerates  have  yi 
e  than  the  other  rocks  to  the  destructive  agency  o; 


stratificatiDo 
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Fig  I  is  a  rude  nup  of  the  coast,  on  the  scale  of  one  iuch  to  one  hnudred 
iieet,  estendjiw  from  a  little  oortli,  or  the  Torauajr  side,  of  llic  Carboas  (/}  to 
Livennead  Jlcad  (ff) ;  the  snmll  iatcrjocent  my  (p)  la  Itnowii  as  IiJTcrnicad 
Sands ;  «  &  and  f  d  arc  the  TorW  aud  Diirlinoulh  lumpibc  and  railroad 
Kspectivelj  ;  e  ia  the  fingiiicnt  of  the  old  toad  I  liave  mentioned.  >'ig.  2  is  a 
Tettical  Kction  of  the  north  end  cliff  (a /]  of  tlic  Carbtine,  ud  1  he  scali;  of  one 
inch  to  tea  feet,  where,  as  iii  Fig.  1,  g  shows  the  siluatiou  of  the  old  rood,  and 
m  the  Torbaj  and  Dartmouth  tunipikr-road. 

Another  fregmeut  extends  from  ilie  southern  end  of  LiTermnul  Sands  to 
Pmton  Sands,  where  it  tcruiiiuites  at  nhal  is  locally  known  as  "  Broken  Cliff," 
a  philological  testinumy  to  Ihe  fact  thut  the  iidiahilimtn  of  ilie  district  have 
Ions  recognised  the  ictreat  of  ihcir  cou^t  bcfnrc  ihe  nHVCs.  The  siiuation  of 
the  liiveniiead  portion  of  thb  Tcinnaiit  is  shown  by  the  dotted  line  e  i  in  Fig. 
1,  but  the  other  extremity  is  not  shown  in  the  ligure. 

Not  maoj  jrears  since  a  breach  via  uinde  b^'  the  sen  through  the  ChtImiis, 
■nd  its  QOrtu-castcni  portion  thereby  converted  uilu  a  tidal  island  (e  a.  Fig.  2) ; 


prior  to  this,  n  line  natural  arcli  exisli-d  in  a  iiow  pciisfhcd  uorth-cnstcrly  pro- 
iDDgatiou  of  Ihis  dutaclu'd  mass,  a  dniwiiitj  of  it  wus  mndc  by  a  lianglitcr  of 
the  late  Mtb.  Griffiths,  the  eniinccit  ulgiilngist,  who  kindly  allowed  nie  to  co^ 
'"  '         "  '"'     '"  ■    ■    .-    jj.j  jjy  iiii;  dotted  Une  t.  Fig.  2. 


it  for  a  diagraoi  (Fig.  3] ;  its  situuliun  is  iiidin 


Fig.  3. 

I  am  informed  by  Lord  Churston  that  the  Bev.  Mr.  Edwards,  for  fifty  years 
vicar  of  Berry  Pomeroy,  but  who  has  bng  been  deceased,  told  him  that  he 
lemembercd  two  distinct  roads,  successively  made  aud  abandoned,  outside, 
that  is,  farther  seaward  than,  Ihc  road  I  have  just  spoken  of  us  existing  now 
iu  fragments  only. 

The  Torquay  and  Dartmouth  timipike-ro;id  (it  6,  Fifi.  1),  about  fwenty-four 
feet  wide,  runs  in  front  of  Livcmicad  House  (o),  which  undoublcdly  owes  its 
continued  existence  to  this  fact.    A  sea-wall  bounds  l\k\a  ttiu^  ci\i  \V^  <y^VjA 
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■itie  all  tbc  way  from  Torquay  to  the  sonthern  eitremitj  of  Livenuead  Smb, 
excepting  onlj  the  small  portion  ot  it  below  the  Carbons.  Not  tireBlT  j«t 
Bigo  there  stood  a  comfortable  coltagein  front  of  Livermcad  House  (n,  Vig.  If 
oulside  this  wall,  with  i»n  extensive  garden  still  tnrther  seaward  :  oulsidf  ita 
again  was  the  old  road  I  have  mentioned,  and  still  bejond  this  a  broad  manii 
m  cliff,  where  I  have  frequently  seen  children,  inmates  of  the  cottage,  it  jai. 
Cliff,  road,  garden,  and  cottage  ore  gone,  the  sea  has  swallowed  the  whole,  m 
well-rounded  pebbles  now  cover  a  tidal  strand,  above  which  they  once  etui 
Kaj,  more,  Neptune  too  successfully  assails  the  sea-wall  every  winiei;  matt 
than  once  ba»  he  been  known  to  have  entire  possession  of  the  tompike-nurf  tt 
this  point,  sod  to  lay  claim,  with  no  empty,  uiuneaning  tlireat,  to  Iheraai 
House  itself;  and  though,  hitherto,  tbc  engbcer  has  succeeded  in  eipeliiif 
him,  it  has  slwaye  been  nt  a  considerable  expense  of  still,  labour,  and  moan, 
and,  after  all,  by  what  may  be  termed  a  sort  of  coniproniise.  So  conlisiufly 
is  the  wall  undergoing  reparation,  and  eo  great  the  quantity  of  hmtstm 
quarried  somewhere  in  the  interior  for  this  purpose,  that  1  have  frrquaidy 
thought  the  contending  parties  must  have  come  to  an  arraugenicut  sonmul 
of  tlus  nature :  "  Neptune  agreea  not  to  waste  the  coast  on  condition  th»l  the 
engineer  shall  waste  the  interior  to  an  almost  equal  amount,  anij,  fortlieri  ttat 
if  the  latter  allow  the  smallest  crevice  to  occur  in  the  aca-wali,  the  fonntrvill 
feel  himself  at  liberty  to  take  opportunity  thereof  to  re'Ojten  his  clsim  Mtte 

At  the  southern  extremity  of  Livennead  Sands  stands  a  larg-e  house  (r.  Tit 
11,  known  as  Livennead  Cottage ;  it  is  oulside  both  the  tumpike-road  aad  tb 
old  road  so  frequently  mentioned ;  it  beetles  over  the  lotr  red  cliff  faced  \ij  I 
-""  —■■"  -n  which  it  stands  in  jeopardy  every  hour.    The  r™  *■ '  '■-- 
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waves  rushing  into  them  during  storms.  More  -or  less  rapidly  tlic  ])iUars 
waste ;  at  length,  during  a  heavy  gale,  one  or  more  of  them  snaps  aeross,  the 
superineumbeut  fabric,  it*  such  it  may  be  called,  trembles,  tottcr.s,  lulls;  a  new 
cliff  is  revealed,  protected  awhile  fmm  the  fate  of  its  predecessor  by  the  natural 
breakwater  which  the  fallen  mass  forms.  This,  however,  is  merely  a  questiim 
of  time;  the  materials  are  needed  where  const rueiive  agencies  are  formnig  new 
strata,  every  tide  carries  off  a  portion  of  the  d(;bris,  the  whole  is  at  leng:th 
lexnoved,  an  attack  is  made  on  the  new  and  unprotected  elilF,  and  the  entire 
process  is  repeated  with  but  little  variation. 

In  some  cases,  however,  tlic  mode  of  attack  differs  from  the  above ;  the 
waves  first  proceed  to  detach  a  large  niiiss  of  rock  by  eroding  the  cliff  at  two 
somewhat  distant  points,  and  in  no  long  time  convert  the  iuterjiieent  portion 
into  a  sort  of  pemusula;  by  continually  "wasting  the  isthnms  is  gradually  nar- 
rowed, until  at  la:jt  the  devoted  mjiss  is  eoin}>l('tcly  insulated,  after  which  its 
destruction  is  more  raj)id.  It  is  astonishing,  however,  to  observe  how  very 
long  many  extremely  tlnu  fragments  of  such  isl«*t'5  endure  as  relies  of  an  ancient 
coast-line.  Those  who  have  visited  South  Devon  will  prcjbably  call  to  mind 
many  such  fragment  between  Dawlish  and  'IVigninouth,  where  this  mode  of 
encroachment  is  more  common  than  in  Torbay. 

Though,  as  has  been  already  stated,  the  other  rocks  of  the  district  are  not 
waisted  so  rapitUy  as  those  we  have  ju>l  inLMiiioncd,  nevertheless  the  destruction 
of  the  slates  is  by  no  means  ineousitleruble  ;  their  eompanitivi'ly  soft  material, 
and  their  ii.<sile  and  jointed  eharaeler,  render  them  inrapable  of  a  very  pro- 
tracted resistance;  and  when  carefully  noti'il,  even  the  hard  limestone  itself  is 
found  to  perish  more  rapidly  than  iiiiirhi  have  berii  exjM'cted.  The  geologist 
who  systematically,  and  in  something  like  orderly  .sueet'ssion,  visits  and  revi^ts 
the  various  mrts  of  the  coast,  will  rarely  fail  to  ilrteei  changes  in  the  features 
of  even  his  limestone  haunts  ;  a  fresh  scar  will  probably  be  found  graven  on 
the  face  of  the  cliff  since  last  he  saw  it. 

Several  circuuistauces  einieur  to  brim;  about  this  result.  Beds  composed  of 
small  fragments  or  scah's  of  argillaecous  matter,  int  erst  rat  itied  with 
the  limestone,  especially  in  the  Ilo[)(''s  Nose  district,  waste  under  the  ordi- 
nary action  of  the  sea  much  more  ra))idly  than  the  (raleareous  strata,  and  thus 
leave  considerable  vacuities  cu*  inti.Tsiiees  among  the  latter.  During  tempests 
the  sea  rushes  into  these  n-ersses  or  e\(ravations,  and  being  forced  by  the 
enormoiui  pressure  of  the  waves  which  tower  abf>ve  into  the  numerous  crevices 
fonned  by  the  joints,  cleavage,  and  lissures  of  other  kinds,  which,  as  has  been 
already  stated,  alKJund  here,  rips  the  rock  to  an  extent  scjireely  to  be  credited 
by  those  who  have  never  examined  such  ciliffs  after  a  violent  storm.  Again, 
between  Meadfoot  beach  and  Torrpiay  harbour,  the  limestone  beds  are  in  some 
places  vertical,  and  reach  a  considerable  height ;  here,  too,  similar  interspaces 
are  found,  caused,  however,  in  this  instance  by  the  destruction  of  the  ordinary 
coarse  cjdcareous  shale  of  the  district,  which  is  so  frequently  found  lying 
between  the  limestone  beds.  The  sea,  driven  like  a  wedge  into  these  openings 
by  the  resistless  waves  which  heavv  south-easterly  gales  produce  oceasionalTy 
on  this  C4)ast,  tears  off  nuusses  of  limestone  many  feet  in  length  and  bnuultfi, 
and  of  considerable  thickness.  This  was  remarkablv  seen  durhig  the  violent 
and  too  fatal  storm  of  October  '2Cth,  lb50,  when  the  limestone  cliffs  suffered 
in  tliis  way  to  a  very  great  amount. 

The  storm  I  have' just  mentioned  was  unusually  destructive  on  the  coast  of 
South  Devon.  The  tby  from  its  connnencement  was  raw  and  gusty,  the  clouds, 
threatening  and  ominous,  hurried  hastily  al(mg;  a  sea,  heavier  far  than  the 
existing  force  of  the  wind  would  acccmnt  for,  fell  on  the  shore,  and  wiis  ex- 
plained by  seafaring  men  as  the  result  of  "  a  heavy  gale  in  the  oiling,  which 
would  come  home  by  and  by."  They  prepared  accordint^U ,  aud  "  uvvvds.  vJA. 
snug."    The  moorings  of  tht  shipping  in  Torc^ua^  \\ax\iVi\3ki  >K<tic^  v»x^\.vi\^ 
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eiammed  and  rendereil  aefore,  and  the  boAta  ircre  bunted  up  hig'h 
the  nuaj.  As  tbe  day  xdvimccd  so  did  tbe  storm  ;  earW  m  the  t 
W8B  blowing  a  heavy  pdc  from  the  Boulh ;  about  four  o'clock  it  re 
to  the  3outh-ea*I — almost  the  nnlj  wind  that  can  do  the  bay  mncU 
■nd  blow  It  hmricBne  for  about  tno  hours  at  the  crititral  jiuictUTeof 
nsuidljbi^  spring-tide  high-water.  The  wnTet  were  uwful;  ererrthing  ncwk 
to  be  ndpressly abandoned  to  their  fury.nnd  savagelj  they  used  tbeir  oppoiluih 
The  tumpilce-roBd  bettreeu  Torquay  and  the  railtray  station  wb»  sal  flV 
impassable  during  the  tempest,  but  all  but  toiallj  destroyed.  As  an  am 
intimation  that  an  unusual  allack  on  the  road  was  in  prospect,  the  wares  lowci 
across  it,  tore  up  a  somewhat  temporary  wooden  toU-houae,  rushed  vtw  I 
orer  a  wall,  across  a  field,  and  finaily  lodged  it  neur  the  bam  at  Tnr-Ali^. 
In  some  plsoea  a  breach  was  first  tnoife  in  the  sea-wall,  and  hugt  nia»sM  ol 
limestone  thus  dislodged  were  u^ed  with  terrible  effect  as  missiles  lo  aid  it  tk 
work  of  demolition,  and  were  ultimately  thrown,  in  wild  confusion,  oe  raA 
parts  of  the  mad  as  remained  otherwise  uniigured-  In  others  porlioiB  cf 
BTery  wave  rushed  tbrougb  crevices  between  unccmented  cyclopeau  hlofb(/ 
limestone  forming  parts  of  the  masonry,  and  spouted  in  fearful  jets  up  »kn«^ 
the  road  where  a  moment  before  it  seemed  finn,  cooipact,  uiiim{)aired,  udn' 
yielding,  whilst  in  other  parts,  where  there  were  no  such  indiculions  <if  tab- 
lerranean  mischief,  a  heavier  wave  than  usual  would  spring  over  the  paiV*^ 
violently  crush  what  may  be  called  the  floor  of  the  road,  and  reical  Mge 
cavities  beneath;  the  roocl  having  been  undermined  and  literally  sucked  ibrooa 
interstices  in  the  wall  built  tor  its  protection.  In  one  place  a  portioo  of  lit 
parapet  mne  feet  long  by  three  in  breadth  and  depth,  and.  therefore,  coatiiciai 
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tare  in  the  room,  transported  a  very  heavy  piano  from  one  side  of  it  to  the 
other,  and  then  departed,  taking  with  them  moat  of  the  articles  of  furniture  of 
a  light  charact^^r. 

Facts  of  this  kind  forcibly  show  how  great  the  encroachments  of  the  sea 
must  have  been  within  a  comparatively  short  time.  Men  do  not  usually  build 
houses  in  situations  thus  exposed ;  the  encroaclimcnt  of  the  sea  has  rendered 
their  sites  perilous.  And  though  it  is  happily  true  that  such  storms  are  not  of 
Tery  frct^uent  occnrrencc,  neverthelessn  mauv  of  us  can  remember  so  many  of 
them  that  we  cannot  but  look  for  ihcm  in  the  future  ;  that  is  to  say,  we  recog- 
nise them  as  part  of  the  system  of  nature,  not  necessarily  d»»structive  on  every 
cx>ast,  but  by  no  means  o^  very  limited  raug«%  and  certainly  an  inn)ortant  part 
of  the  machinery  now  modifying  the  crust  of  the  earth. 


ON  THE  EXCESS  OP  WATER  IX  THE  REGION'  OF  THE  EARTH 
ABOUT  NEW  ZEALAND  j  ITS  CAUSES  AND  ITS  EFFECTS. 

By  Ja^tes  Yates,  M.A.,  F.Il.S.  and  G.S. 
(Mcnilx>r  of  the  Geological  S<K*iety  of  Mancbestor.) 

The  author,  adoptini;  from  Professor  Ciuyot  ( "  Earth  and  Man,"  translated 
by  Mr.  Clarke,  of  Battcrsea)  the  terms  '*  hmd-hpuiiNphcre"  and  "  watiT-henii- 
sphere"  to  distinguish  tlic  portion  of  tin*  earth  which  iijcludcs  "  tlie  four  quar- 
ters of  the  globf.*'  from  that  portion  which  consi>t:4  mainly  of  water,  observed 
that  instead  of  the  old  disl  inction  b<»twiMMi  thi?  nortlicnrand  southern  hemi- 
spheres, the  cultivators  of  physical  jjfourapliy  have  now  made  a  much  more 
sccurate  statement  of  the  facts  by  as^uuiiu^  u  )>oint  hi  the  South  Pacific  Ocean, 
not  far  from  New  ZeuLmd,  as  a  centre,  around  which  the  entire  waters  of  the 
globe  appear  to  be  collected.  Mo  rcffrrcd  to  the  Physical  Atlas  of  Berghaus, 
pahlished  in  Berlin,  as  containin*;  the  most  accurate  representation  of  this  view 
of  the  subject,  and  thought  that  this  has  the  hi<(hcst  authority,  b(^cause,  in 
constructing  it  Ik»rghaus  wjis  assisted  and  directed  by  two  of  the  most  eminent 
of  his  fellow-citizens  in  this  department  of  science,  Alexander  von  Humboldt 
and  Professor  Karl  Hitter.  The  autlmr  mentioned  that  Enpjlish  geographers 
have  prepared  maps  which  give  tlic  same  general  \iew,  but  take  London  and 
the  antipodes  of  London  sis  the  two  centri's,  in  order  to  aeeommodate  English 
conceptions.  He  exhibited  the  Ix^auliful  Traiiiing-bclKK)l  Atlas,  iust  published 
hy  the  Messrs.  Philip,  of  Jjondon  and  Liverpool,  as  containing  the  largest  and 
best  examples  of  represcntiition.  It  api)eared  necessary,  however,  instead  of 
regarding  the  waters  as  ramified  in  everv  po^sibh*  way  by  their  diatribution 
into  oceans,  seas,  b<iys,  and  straits,  to  colfe('t  them  in  imagination  into  one; 
hence,  preserving  Berghaus'  centre,  which  is  situated  in  the  meridian  of  a 
hundred  and  seventy  degrc^es  east  longitude  from  Paris,  and  in  about  four  hun- 
dred and  thirty  south  latitude,  the  author  presented  on  a  diagram  "an  Ideal 
Section  of  the  J^rth  in  the  Meridian  of  New  Zeidand."  Two  points  in  the 
circumference  of  this  section,  named  A  and  B,  represented  the  division  between 
the  collected  bind  and  the  collcct^Hl  water,  and  the  author  pmduced  statements 
from  Professor  lligaud  of  Oxford,  Profcjisor  Link  of  Berlin,  Alexjmder  von 
Humboldt,  and  Su-  John  llerschell,  all  tending  to  show  that  the  entire  amount 
of  hind  on  the  surfiicc^  of  the  globe  being  taken  as  a  hundred,  the  entire  amount 
of  water  will  be  two  Imndrcd  and  eighty-nine,  or  nearly  so.  Ho  took  the  exact 
number,  two  hundred  and  eighty-nine,  because  it  is  the  square  of  seventeen, 
one  hundred  being  the  square  of  ten.  He  thought  that  by  the  adoj)tiou  of 
these  numbers,  the  ])oints  A,  B  in  the  diagram  might  be  exactly  tixcd,  and  that 
the  chord  joining'  tiicm  would  divide  the  laud  (,m  lUe  ^ccvW^  Vcv»\x\  >^2^  ^^^^ 
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with  a 
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a  great  approacli  to  occumc;,  and, 
easily  drawn  on  hia  diagratn,  because  tweuty-aeren, 


-,  thnt  this  chord  mi^li 
^      .  ,  I,  i.  e.,  ten  and  sefenie* 

lieing  also  equal  to  three  times  nine ;  it  is  eitTemel;  easy  to  divide  Ibe  co^ 
'    ■'  ;r  required  bj  using  its  radius  in  the  ordmanr  way.     A  domdK 

'  '  '  ■'"  angles,  and  drawn  to  the  supposed  ccntrf  of  d» 
z  deRrees  soutli  latitude,  necessarilj  pa»a  hit 
througli  the  geometrical  centre  of  the  earth,  and  through  its  centre  of  piriq. 
As  thr  basis  of  this  construction  of  the  diagram,  it  wiis  assumed  t'  '  ''  "~ 
oonstitueut  areas  of  the  earth's  surface,  con^^isting  of  laud  and  ti 
the  squares  of  the  arcs  by  which  they  are  bounded. 

The  author  briefly  controrertcd  the  statements  of  Peterman  andSirJok 
Herschell,  who  ajcribe  the  appearance  in  questiou  to  "  tuineractiou,"otIk 
"superior  intensity  of  the  causes  of  elevation  in  northern  latitudes,  and B 
former  geological  epochs,"  observing  that  if  earthquakes  and  volcanos  u 
deuces  of  such  superior  intensity,  lEe  elevated  land  ought  to  be  on  lJi«  oppt- 
site  side  of  the  globe,  since  the  volcanos  are  three  times  more  numerous  in  ' 
water  than  in  the  laud-hemispheres.  He  wished  to  ground  his  speculatioii 
existing  facts,  and  regarded  them  as  proofs  that  as  one  half  of  the  mow  i( 
probably  heavier  than  the  other  half,  so  the  earth  is  heavier  on  the  w 
on  the  land-side.    He  supposed  the  greater  % 

produced  partly  by  an  excess  of  mineral  veins,  beds  of  ironstones,  and  In 
rocks,  with  others  of  high  specific  gravity  on  that  side,  and  partly  W  u  ct 
of  hollows  and  cavities  filled  with  water  on  the  other  side,     ^enw  vi 
result  the  conclusion,  admitted  by  Sir  J.  Hersehell,  that  the  earth's 
gravity  is  different  from  its  oeutrc  of  form,  or  geometrical  centre.    TJ 
was  proceeding  to  show  how  iheamount  o(}hiaeecentricity  I  '  '' 
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>f  land  stretched  across  central  England  from  Wales  to  the  German  Ocean.  To 
the  north  of  this  barrier,  or  isthmus,  the  coal-fields  of  Salop,  StafTordshire, 
Warwickshire,  and  Leicestershire,  and  all  the  Carboniferous  strata  of  the  uorth 
of  England  were  accumulated ;  while  on  the  south  of  the  isthmus  were  found 
the  coal-fields  of  South  Wales,  Forest  of  Dean,  Somerset,  and  possibly  of  the 
Thames  Yallej. 

It  was  then  arcned  that  a  broad  distinction  is  to  be  drawn  between  lime- 
atones  and  all  seuimentarj  strata,  the  former  havhi<?  been  the  ])roduction  of 
living  animals,  which  generally  required  clear  water  tor  their  proper  develop- 
ment, the  latter  beinj^  due  todepobition  from  more  or  less  muddy  or  sanoy 
seas.  The  agencies  m  each  case  have  been  iu  some  dcj^ree  antagonistic  ;  and 
where  the  ocean  has  been,  or  is  at  present,  highly  ciiarged  with  sediment,  lime- 
stones cannot  be  found  to  any  great  extent.  This  view — which  is  exemplified 
by  many  of  our  seas — is  borne  out  by  the  relative  distribution  of  the  ealcareous 
and  non-calcareous  members  of  the  Curlnmifcrous  group.  The  sedimentary 
strata  (sandstones,  shides,  and  clays)  were  shown  to  at  tarn  their  greatest  ver- 
tical development  in  Scotland,  the  Borders,  and  Lancashire,  and  from  thence  to 
thin  away  towards  the  south,  till  they  finally  terminate  against  the  barrier.  On 
the  other  hand,  it  was  shown  that  the  Carboniferous  limestone  reached  its  highest 
development  in  Derbyshire,  and  from  thence  thins  away  westward  and  northward 
into  Scotland,  where  it  is  almost  entirely  re))luced  by  sedimentary  strata.  Thus 
where  the  one  group  of  beds  is  most  fully  developed,  there  the'  other  is  least. 
These  phenomena  had  long  since  been  pointed  out  by  Professor  Phillips  in  York- 
thire,  out  are  applicable  to  the  wlu)le  of  Britain  north  of  the  barrier.  On  tho 
south,  it  was  shown  that  the  sedimentary  strata  are  in  greatest  force  towards  the 
W.S.W. — thinning  away  northwards  and  eastwards — wliile  the  limestones  be- 
come most  fully  developed  towards  the  cast. 

Hererting  to  America,  the  author  reminded  the  Section  how  similar  pheno- 
mena had  been  shown  by  Professor  Rogers,  Sir  C.  Lyell,  and  others,  to  hold 
ffood  in  that  country,  but  under  somewhat  diilcrent  circumstanees.  They  all, 
however,  indicated  the  exis>teuce  of  land  in  the  North  Atlantic  during  the  Car- 
boniferous period.  The  thickening  of  the  sedimentary  strata  in  llritain  to- 
wards the  north-west,  !Mr.  Hull  attributed  to  the  prevalence  of  a  great  current 
(an  old  Gulf-stream),  carryins:  the  sciiiment  from  the  shores  of  this  North 
Atlantic  continent,  and  spreading  it  over  submerged  Britain.  The  sea  thus  be- 
came purer  as  the  distance  from  the  source  of  the  sediment  increa&ed — that  is, 
towards  central  England — and  here,  on  the  other  hand,  the  criuoids  and  corals 
were  most  active  in  forming  limestones. 

The  variations  in  the  thicknesses  of  the  two  kinds  of  strata  were  renrcsented 
hy  curved  lines  drawn  on  maps  (termed  isometric  lines*),  each  of  which  marked 
a  given  tliickncss  from  1000  to  10,000  feet.  One  set  of  lines  showeii  the 
development  of  the  sedimentary  beds,  the  other  of  the  calcareous.  There 
were  tnus  two  systems  of  concentric  lines  intersecting  each  other  from  opposite 
directions,  and  gradually  dying  out  like  waves  emanating  from  a  focus  of 
disturbance. 

The  author  had  previously  shown  that  the  sedimentary  strata  of  the  Lower 
Mesozoic  series  reach  their  greatest  develomnent  towards  the  north-west  of 
England,  and  thin  away  in  the  direction  of  the  estuarv  of  the  Thames,  where 
they  are  altogether  absent,  as  proved  by  the  Harwich  boring.  All  this  showed 
that  the  sediment  had  been  drifted  from  the  north-west — the  waste  of  pro- 
bably the  same  continent  which  had  furnished  the  materials  for  the  Carbo- 
niferous Kocks.  Here,  then,  we  have  evidence  of  a  great  North  Atlantic  con- 
tinent existing  throughout  the  Upper  Paleozoic  and  Lower  AIe.>oz()ic  periods^ 
whose  shores  were  swept  by  an  oceanic  current,  which  carried  olV  t  he  sand  and 
mud  of  its  shores  ana  rivers  to  form  the  materials  of  fuluxc  ^<^(AQ^«^\&'d.V^^\- 
mations. 


TIIK  QEOIOOUT. 


Ut  W.  rESQBLLT,  F.G.S. 

About  thn  rnd  of  last  Uorcli  (I  SGI)  infornintion  wns  broDght  me  ofthcfr 
covcrr,  at  Drixliam,  oF  a  st'cuiiil  new  cavi-rn,  rich  in  fossil  bones.  I  lost  no  liv 
in  visiliuft  it,  unil,:it  tliisaiiJsi'vrralBubscnui'iit  visits,  madcuiTsrlf  acqiuiaiel 
wit))  ilic  fucts  wtiich  funii  ilir  Kuhjoct  of  tliii  pnpcr,  and  which,  thoi^^  t^ 
may  ailil  but  little,  pnilHibly  iiotjiiiig,  to  our  kiiou  Icd)^,  ii  is  hoped  ma;  not 

(•raw  uiiiikterfsliiig  to  the  lii'ctiiin,  more  (^preiallf  aa  the  ilislrict  has  betixt 
nmous  ill  its  cuiiut^siun  u-iili  "  Ittmc  Cuvc-nis." 

The  f^nM'cr  part  or  the  ^l^llillg■to1^ll  of  Iion're  Bmbam,  or  BrixhaDQur, 
as  it  is  coniiij<iiil.'F  railed  iik  tlic  ueiglibourlioud,  but  which  I  sli:iU  call  Bml:*^ 
vithout  anj  qualilication,  occupiu»  n  rallct,  nmninf;  nenrly  east  and  v»*, 
which  iij  scnamteil  Troin  Torbay  ou  the.  north  by  a  linicstoni;  bill,  reaching  tic 
Iieight  of  15(1  feet  above  the  »ca,  and  known  as  Furzchnm  Common.  "T>jt 
iniithem  lioundiiry  of  tlic  valley  consists  of  four  hills,  foninii^  a  chain  pualkj 
In  Furzeham,  but'catcndinic  fnHy  a  mile  further  castwanJ,  vlierc  it  termiutti 
in  the  promontory  of  llrrry  Ilpad,  the  southern  horn  of  Torbay.  The  fcs, 
Ihiit  is,  the  niobt  Veslerlr  iif  these  hiQs  is  kiionn  us  Pitrklinm  'Coninon,  tu 
aecotid  is  Windmill  Hill— m  the  north- western  angle  of  which  the  now  celef-—^ 
discovered  in  1S58 ;  the  third  is  Heath  Hill,  or  Common, 
,  ...ar  its  uortli-eastem  corner,  the  well-known  "Ash- Hole,"  p«L — , 
ilored.  mauy  jears  ago,  by  the  Rev.  Mr.  McEner;  and  the  Hev.  Mr.  Lyte;  llil 
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I  bottom  of  the  figure  is  supposed  to  be  the  level  of  low  water  spring- 
es. The  dotted  line,  a,  m,  o,  e,  g,  indicates  the  original  proBlc  of  the  coaJst 
the  sssumptioc  that  at  this  place  it  resembles  the  general  contour  where  it 
1  remains  nntoached  bj  the  hand  of  man.    The  outline,  a,  6,  c,  d,  t,  g,  of 

coloured  portion  of  the  figure  sliows  the  artificial  cliff  produced  bv  the 
riTiiig  opentiona ;  consequentlf  the  apAce  between  this  and  the  dottea  line 
wa  the  amount  of  rock  which  has  been  removed. 
LB  attempt  is  made  in  Fig.  %  to  show,  at  oue  view,  a  portion  of  the  back 

left-band,  that  is  the  west  and  south,  walls  of  the  auarry,  on  the  scale  of 
f  ms\  inch  to  the  foot.    Near  the  (op  of  the  west  or  back  wall,  and  almost 


oHfl;  is 


he  angle  formed  b;  the  inteneclion  of  the  south  wall  with  it,  isadike  (a,  b* 
'ig.  8J  of  breccia  made  up  of  bones,  reddish  clayey  earth,  aud  an^lar  pieces 
mestonej  the  last  evidently  derived  from  the  immediately  adjacent  rock, 
TKryinff  in  sice  from  the  merest  fragments  to  slabs  fully  a  foot  square  and 
imhei  Uiick.  The  earth  is  in  all  respects  similar  to  tliat  in  which  the  bones 
imbedded  in  the  caverns  of  the  Torbay  district  generally.  The  dike  is 
lical,  has  a  north  and  south  direction,  is  27  feetliigh,  Ta  feet  long,  and 
set  thick  at  its  southern  end;  it  thins  out  at  Its  nortliern  extremity,  so 
t  it  if  wedge-shaped ;  its  base  is  about  96  feet  above  the  level  of  low- 
iPTing-tides,  so  that  its  summit,  which  reaches  the  unquarried  surface  of 
^  is  about  123  feet  above  the  same  level.  It  mav  be  stated  here  that 
«  of  this  mass  of  breccia  is  on  the  same  level  as  tue  "  bone  bed  "  in  the 
ooa  Windmill  Hill  Cavern  already  alluded  to.  The  situation  of  tlic  dike  is 
1  at  a,  b,  in  Fig.  1,  which  shows  a  vertical  section  at  right  angles  to  its 
^th  so  as  to  show  its  thickness,  i.e.,  y>j  its  real  thickness. 
We  can  be  no  doubt  that  this  mass  of  bone-breccia  filled  a  north  and  south 
lie,  or,  possibly,  a  portion  of  such  fissure ;  whether  it  formerly  citcuded 
Jier  northwards  cannot  now  be  determined,  the  Umestone  having  been  too 
remored  there  to  leave  an;  means  for  forming  an  opinion  on  this  point. 

"Dm  mMinremmti  refer  to  the  diagcams  exhibited  at  the  meeting,  which  «er« 
\m,  3  fstt,  by  1  foot,  7  in.     The  woodcuta  an,  of  cmirM,  muck  mbitn^,  laA 
r  lEBlaii  about  iV  ((''tlialtDaar  meunremont  i^thediagrMua. 
n>&  IV.  "h  \> 
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Originally,  then,  the  dike  ninst  h&ve  been  situated  somewliat  u  ii  ihon 
a  6,  in  £^.  3,  vhich  is  drawn  nn  the  scale  or  bair  an  inch  to  the  foot.  I 
limntoDB  m  front,  that  is  on  the  left  in  the  figure,  a  supposed  to  he  mum 


It  happens  that  a  ronsidcmblc  port  of  the  outer,  thnt  is  ttie  eastern, « ik 
I  call  it  seaward,  vrall  of  the  lissnrc  vas  removed,  in  the  ordinarj  oonne 

ipwardg  of  twcntj-two  jcara  iiRO,  so  that  the  northern  end  of  I 
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It  is  attempted  in  Fig.  4  to  represent  the  condition  of  the  dike  during  tho 
period  I  have  mentioned;  the  figure  is  supposed  not  to  show  its  entire  height, 
bat  the  lower  portion  only,  and  the  moss  ot  limestone,  u  tc,  must  be  understood 
to  conceal  about  three  feet  of  its  southern  cud. 

Soon  after  the  workmen  recommenced  their  labours  in  the  quarry  last  March, 
the  removal  of  this  remnant  of  the  outer  wall  caused  the  fallof  an  unce- 
mented  portion  of  the  dike  wliich  it  had  previously  supported ;  loose  stones, 
earth,  and  bones  came  down  together,  and  thus  compelled  attention.  An  invi- 
tation of  this  kind  could  not  be  resisted ;  the  prmcipal  workman  collected 
the  bones,  and  in  a  short  time  found  he  had  got  togtrther  a  considerable  number, 
probably  several  hundred,  consisting  of  tcotli,  iav/s,  skulls,  vertebra;,  portions 
of  horns,  with  a  large  quantity  of  unidcntilialHC  bonc-dt^bris. 

^  Should  it  be  asked — Is  it  certainly  known  that  that  which  has  been  called  a 
dike  was  really  one  J'  Instead  of  aihin  slice  of  bone-breccia  filling  a  narrow 
•lit  in  a  limestone  hill,  may  it  not  have  been  a  remnant  of  a  nmch  more  consi- 
derable accumulation,  which  once  decupled  a  large  ciiamber  or  cavern,  all  but 
entirely  destroyed  by  the  workmen  during  their  former  workings  ?  It  may  be 
answered,  that  workmen,  however  incurious  and  uninformed,  could  scarcely,  by 
any  possibility,  fail  to  discover  that  they  had  brcjken  into  a  bone  cavern,  espe- 
cisuly  in  the  very  neighbourhood  of  thr  famoua  "Ash  Hole,"  and  within  a  very 
few  miles  of  ttie  more  celebmted  **  Kent's  Hole,"  both  of  which  had  about 
that  time  attracted  much  attention,  and  had  taught  quarrymen  that  cave-bones 
were  convertible  into  gold ;  whcrc.xs  a  mere  lissurc  would  be  very  likely  to  pass 
unnoticed,  or,  at  most,  with  but  little  rrinark,  shicc  they  are  extremely  nume- 
rous, and  constantly  met  with  by  the  workm(ni.  ^lorcover,  as  has  been  already 
•aid,  a  portion — about  one-fourth — of  the  outer  wall  of  the  fissure  was  still 
standing  w  «V«  when  the  workmen  ri'sumcd  their  labours  last  March.  Further, 
the  exposed  surface  of  the  broccia  it-^clf  gave  conclusive  evidence  on  the  ques- 
tion;^ It  is  so  perfectly  wall-like  th:it  it  is  dilHcult,  if  not  impossible,  to  believe 
that  it  could  have  been  formed  otherwise  than  has  been  supposed.  The  hand- 
writing of  the  departed  limestone  wall  wius  still  legible  on  tlie  broad  sheet  of 
lireocia  that  had  been  so  long  exposed. 

It  may  be  remarked  here  that  almost  all  the  very  numerous  joints  and  frac- 
taresin  the  Brixham  limestone  have  a  north  and  south  (magnetic),  or  nearly 
east  and  west  direction  or  strike.  A  considerable  number  of  these,  of  botJi 
•ets,  are  filled  with  red  sandstone,  varying  from  mere  thread-like  veins,  to  dikes 
three  feet  wide,  occasionally  containing  angular  pieces  of  limestone,  and  some- 
times traversed  by  veins  of  carbonate  of  lime.  It  is,  perhaps,  somewhat 
darker  and  harder ;  but  in  all  other  respects  it  so  closely  resembles  the  red 
sandstone  of  the  central  shores  of  Torbay,  as  to  suggest  the  idea  that  the 
fissures  existed  and  were  tilled  in  the  early  age  represented  by  these  sandstones, 
probably  the  triiissic;  whilst  others,  having  the  same  directions,  remained  open, 
or  were  re-opened  to  be  filled,  amongst  other  things,  by  the  remains  of  animals 
which  were  contemporary  with  man  himself.  Several  questions  present  them- 
selves here ;  but,  being  foreign  to  the  ])urpose  of  this  paper,  must  be  left  with- 
out further  notice  at  present. 

A^ery  near  the  left  or  southern  foot  of  the  dike  is  the  mouth  of  a  small 
tunnel  (r.  Fig.  2),  having  a  stalagmitie  floor ;  its  extent  is  not  known.  In  the 
left  or  southern  wall  of  the  quarry  two  somewhat  large  chambers  occur  (u  and 
#  in  Fig.  2);  they  are  partly  fdled  with  the  same  reddish  clayey  earth  and 
limestone  debris,  the  ordinary  cave  deposit  of  the  district.  They  are  known  to 
be  connected ;  but  whether  they  have  any  commmiication  with  the  tunnel  just 
mentioned  is  uncertain ;  no  attempt  whatever  has  been  made  at  exploration ; 
but  it  is  extremely  probable  that  they  are  all  parts  of  one  considerable 
cavern. 

All  the  maienah  composing  the  dike  undoublcd\^  teW,  oy  vjw^i  -v^iS^x^  va. 


from  above ;  furnishing  a  clear  and  good  esampk  of  what  probablj  occuiredtt 
Orestoiie,  near  Pljmouth,  where  tlie  ohaerced  phenomena  appear  lo  compel  lit 
belter  that  the  fossil  houcii  must  have  found  iogresi,  in  this  waj,  to  the  i^i» 
bers  in  tho  heart  of  the  limestone,  though  traces  of  na  open  fissnre  hm  td 
■licaTs  been  so  distinct  there  as  could  have  been  wished. 

Whether  at  Bench  a  passage  from  the  tunoel  w&s  the  channel  tbim^ 
vhich  the  chambers  received  their  contents,  is  not  at  preseut  kuowa;  eu*>» 
tiou9  would  prohahl;  soon  determine  this. 

At  uij  Srst  visit  an  eSbrt  was  made  to  parchoae  the  right  of  takinedHI 
the  remainder  of  the  dike  and  thoroughly  exploring  the  chambers;  (or  mm 
time  there  waa  a  prospect  of  thia  being  secured,  but  the  proprietor,  Hk 
WolstoD,  has  at  length  decided  oo  sooner  or  later  investigating  it  hlmadfi 
and  though  this  ma;  be  regretted,  it  is  but  just  to  add  that  he  has  at  all  tiwi 
allowed  me  the  freest  access  to  bis  premises,  has  promised  to  keep  me  tJ^ 
acquainted  with  the  progress  of  the  iovcstigation,  to  allow  me  to  note  etaj 
fact  that  may  be  disclosed,  to  be  used,  at  mj  diacretioo,  for  ihe  pvrpoaa  ■ 
Bcience,  and  has  favoured  me  with  the  loau  of  the  specimens  exhihited. 

No  opinion  can  be  given  as  lo  whether  or  not  flint  implements  or  otlw  isb- 
cations  of  human  existence  maj  be  found  in  the  cavern ;  nothing  wbalera  it 
known  about  its  extent  or  contents  at  present,  and  the  oolj  apolog;  I  caaoir 
for  hiiving  brought  so  immature  a  subject  before  the  ecciion  is,  m;  dedit  b 
keep  it  fully  acquainted  with  every  fact  that  discloses  itself  in  the  diitrict  ii 
conoexion  with  these  interesting  mausolea. 

Every  one  acquainted  with  the  Torbay  limestone  will  be  prepared  to  hearsf 
the  discovery  in  it  of  new  caveros  at  any  time  and  in  any  number.  TbiccM 
four,  at  least,  con  at  this  moment  be  pointed  out  within  a  short  distance  aoctli 
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from  that  beneath,  while,  by  the  same  means,  the  middle  cky  is  with 

separated  from  those  clays  abore  and  below  it.    The  rock  dips 

le  south,  and  at  a  distance  of  three  miles  the  middle  clay  is  replaced 

les  north  of  Els  worth  the  St.  Ives  rock  comes  to  the  surface,  and 
I  east.  It  is  a  hundred  and  thirty  feet  beneath  the  Elsworth  rock, 
imilar  to  it  in  mineral  character.    Its  thickness  is  three  feet,  often 

0  two  beds  by  a  parting  clay.  It  is  brought  up  by  an  anticlinal,  so 
;h  ground  four  miles  north  the  Elswoilh  rock  is  again  met  with. 

s  west  of  Elsworth  is  found  the  St.  Neotts  rock,  which  is  deep  down 
le  St.  Ives  rock,  though  not  so  low  as  the  zone  of  the  Kelloway 

the  breaks  by  these  rocks,  the  lowest  beds  of  Oxford  clay  would 
p,  without  any  perceptible  change  iu  life,  into  the  highest  heas  of  the 
je  clay,  the  conu-rag  being  absent  as  such,  but  represented  by  a  clay. 
x)ntains  a  mixture  of  the  fossils  of  the  clitvs  above  and  below,  and 

1  above  the  Elsworth  rock  at  Elsworth  and  Bluntishara.  From  the 
at  the  latter  place  it  is  named  the  "  Blunt'sham  clay."  The  clay 
e  Elsworth  rocK  is  the  Oxford  cliiy,  so  that  the  Elsworth  rock  is 
te  in  position  between  that  subdivision  of  the  great  clay  formation 
Dral-ra^.  The  fossils  unniistakeably  show  it  to  bclom?  to  the  clay 
n  the  limestone  formation,  and  heuce  it  will  be  regarded  as  the 
le  of  the  Oxford  clay,  while  the  St.  Ives,  St.  Neotts,  and  Kelloway 
serve  to  mark  the  several  zones  into  which  the  formation  is  naturally 

its  fossils. 

*ks  have  also  been  met  \vith  in  the  Bluntisliam  clay  in  positions 
er  it  probable  that  they  indicate  divisions  corresponding  to  coral-rag 
eousgrit. 


THE  PLEISTOCINE  DEPOSITS  OF  NORTH  AMERICA. 

By  Dr.  Hector. 

hor  stated,  that  his  recent  researches  in  that  country  afforded  strong 
T  supporting  the  view,  that  the  diffusion  of  the  erratic  drift  must  have 
om  the  submergence  of  the  north-east  part  of  the  Continent  beneath 
ea  to  a  depth  of  nearly  3000  feet,  and  that  the  surface  of  the  country 
*A  much  of  its  present  form  by  denudation  during  its  re-emergence, 
ng  sea-coast  lines,  and  latterly  along  the  shore  lines  of  inland  lakes, 
exist,  but  of  much  smaller  size  than  formerly.  By  the  steppes  which 
been  found  these  deposits  may  be  divided  as  follows : — 
ig  the  lower  part  of  the  valley  of  t  he  St.  Lawrence  and  extending 
s  through  the  valley  of  Lake  Cbamplain,  a  marine  deposit  of  boulder 
»n  described  with  mollusca,  more  arctic  in  their  character  than  those 
1  the  neighbouring  seas  at  the  present  day.  This  deposit  has  not 
Ted  at  a  greater  altitude  than  600  feet,*  and  in  its  nature  it  would 
semble  those  deposits  that  must  be  forming  at  present  in  Hudson  Bay 
Arctic  inlets  and  sounds,  where  the  shore  ice,  kept  in  motion  by  the 
tides,  acts  like  a  pug-miU  in  reducing  the  previously  deposited  dhft 
dition  of  tough  clay. 

shores  of  Puset  Sound  and  the  Gulf  of  Georgia,  in  latitude  4t9°  N., 
3st  side  of  tne  Continent,  there  are  drift  clays  with  boulders  and 
rock  surfaces,  which,  like  those  days  in  the  St.  Lawrence  Basin,  do 

*  Lyell,  Rogen,  Deeor,  &c. 
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REVIEW. 

meral  Feitu:  an  Inquiry  into  their  Origin,  founded  on  a  Study  of  the 
Auriferous  Quartz  Feins  of  Australia.  By  Tuomas  Belt.  London :  John 
Weale,  High  Holboni. 

'  this  pamphlet  of  five  chapters,  containing  about  fifty  pa^s,  Mr.  Belt 
ems  to  imagine  that  he  has  solved  the  most  complicated  question  within  the 
!idle  range  of  geological  science.  It  is  difiicult  to  know  how  to  treat  such 
.  extraorainary  pretension ;  for,  while  the  writer  is  palpably  incompetent  to 
si  with  the  subject,  he  cannot  be  classed  amon^  those  presumptuous  charlatans 
tio  continually  infest  it,  and  who  have  succeeacd,  in  no  small  degree,  in  ren- 
iriiig  any  discussion  on  the  origin  of  metalliferous  deposits  distasteful  to  per- 
ns of  sense  or  education.  Mr.  Belt  is  evidently  a  painstaking  man ;  he  has 
ade  himself  acquainted  with  the  best  known  elementary  books  on  geolocy ;  he 
presses  himself  in  a  becoming  manner;  and  is  doubtless  a  most  wortTiy  and 
riily  respected  person  in  his  station  in  bocicty.  But  these  respectable  qualities, 
tiiough  pleasing  in  themselves,  and  entitling  their  possessor  to  much  personal 
naideration,  do  not  constitute  a  man  of  science ;  tliey  do  not  justify  a  person, 
boUj  unacquainted  with  the  great  metallic  mining  dfstricts  in  any  part  of  the 
Drld,  even  in  his  native  country  (which,  according  to  his  own  snowing,  is 
T.  Belt's  case),  from  dogmatizing  on  the  entire  plicnomena  of  metallif(Tous 
ins  from  a  cursory  experience  in  the  gohl  digjjings  of  Austnilia.  The  humblest 
iserver,  provided  he  brings  but  one  cli*iirly-uescril)cd  and  well-authenticated 
5t  is  welcome  as  a  true  labourer  in  the  field  of  science ;  and  if  even  upon 
is  fact  he  should  attempt  to  build  an  unwarrunUible  superstructure  of 
eory,  his  weaknesses  may  fairly  be  treated  with  gentleness  m  consideration 

the  sterling  coin — the  fact — for  which  we  arc  indebted  to  him.  But 
T.  Belt  can  plead  no  such  palliation.  In  his  whole  pamphlet  tliere  is 
\i  a  single  new  fact.  From  first  to  last  it  is  a  mere  nluidoyer  based 
I  the  most  hackneyed  statements  of  other  writers — generally  such  as  are 

well  known,  and  have  been  so  often  quoted,  as  to  have  Decomc  really  nauseat- 
g,  and  which  make  Mr.  Belt's  pamphlet  aluiost  as  disagreeable  to  read  as  the 
5t  rechauffe  of  any  notorious  book-maker — except  that,  happily,  it  is  much 
orter.  The  collation  of  observations  and  facts  on  any  scientific  subject,  and 
e  establishment  of  a  theory  founded  on  them,  is,  of  course,  a  labour  of  great 
line ;  but  then  it  can  only  be  usefully  undertaken  when  the  facts  and  obser- 
it  ions  are  sufBciently  numerous  and  suihcicntly  well  authenticated  to  afford 
secure  basis  for  generalization,  which  is  not  yet  the  ease  with  our  knowledge 

metalliferous  veins.  Tlie  man  who  would  undertake  it  must,  besides,  b(^  a 
>mp1ete  master  of  the  topic  which  he  attempts  to  handle  on  so  large  a  scale. 
;maj  be  pardoned  in  the  mere  observer  to  be  imperfectly  acouainted  with  the 
boors  of  others ;  he  stands  on  an  independent  footing,  and  is  a  Ubclul  and 
orthy  labourer  as  far  as  his  own  facts  go,  however  generally  ignorant  he  may 
\ ;  but  the  man  who,  assuming  a  more  ambitious  position,  and  soaring  from 
e  r6le  of  a  mere  observer  narrating  his  own  facts  and  fitting  them  into 
hers  as  best  he  can,  into  the  character  of  a  philosopher  generalizing  all 
lowu  knowledge  on  any  particular  branch  of  science  into  a  comprehensive 
eory,  is  not  of  the  smallest  value  unless  he  is  fairly  competent  for  the  wide 
sk  he  sets  himself  up  to  perform ;  indeed,  on  the  contrary,  he  generally  does 
"eat  harm,  and  is  deserving  of  scant  consideration. 

If  Mr.  Belt  had  named  his  jwimphlet  after  the  Utk  oC  «k'vtWL-V\tfs^\iY^'^'^'« 
yrk  of  Action,  and  called  it  "Nothing  New"  \ie  wo\\\^\vk^^  ^'S^\i'»^^\*a5^ 
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id«i  of  its  contents.  It  would,  therefore,  be  a  vastc  of  space,  and  an  unfair  I> 
llirtion  on  our  renders,  lo  (^  seriatim  tlirouftb  its  pages.  In  a  few  words,  vt 
ma;  snj  tbat  Mr.  Belt  eonsidcrs  the  aurifiTous  quartz  veins  of  Australia  lo  Lr 
due  to  pure  igneous  actiou — tu  liave  bccu  injeeted  in  a  mollcu  stale  as  ve 
now  sec  thom.  Tlie  difficuUies  which  everf  chemieal  geologist  has  su^strd 
to  this  now  entirely  exploded  view — of  wlucli  it  is  only  fuir  to  say  tlie  wriier 
has  somenolion — he  sets  aside,  in  a  few  ofT-liaud  sentences.  The  great  i[nfi- 
lions  of  tlie  compiirutivo  action  of  htat  wilh  regard  to  oilier  agencies  in  llie  fui. 
malionof  theearlh'serust,  which  iircut  present aciiveh  occupying Ihoaiieutiijn 
of  the  greatest  living  natural  philosoplicrs,  he  dispii$i»  of  ill  a  vei;  sutiiinan' 
manner — so  summarily,  in  fact,  that  he  muy  be  said  to  "polish  them  ufT."  He 
resuscilalcs  Ihat  form  of  coinplacenl  sentence  with  which  writers  of  former 
years  were  wont  to  dispose  of  any  objection  tn  the  mo»t  ultra-i^ncous  doc- 
trines ;  and  so  doubt  feels  liimsclf  secure  noder  (his  imilation  of  llic  sivlc  and 
views  of  eminent  authorities,  lie  should  remember,  however,  that  genlwr  is 
the  most  progressive  of  sciences,  and  that  what  was  considered  very  souwl 
and  orthodox  a  dozen  years  af:o  may,  in  the  present  day,  be  a  ^ss  anachniuiisi ; 
indixd,  a  more  familiar  acquainlancc  wilb  the  recent  expressions  of  these  e:iii- 
nenl  Kcstors  of  our  science,  would  hare  taught  him  that  they  are  now  eonlcbi 
to  express  themselves  in  much  more  giiardea  language. 

As  ordinary  inctallifccous  veins  were  evidently  not  injected  in  an  igneous 
condition  in  the  state  wc  now  see  them,  Mr.  Belt  accounts  for  this  discrepunry 
between  observed  facts  and  his  hyiiothesis  by  affirming  that  all  the  plienomi'M 
giving  evidence  of  aqueous  and  otuer  actions  in  veins,  are  due  to  causes  t\i\ae- 
quent  to  their  origin,  and  thus  diipoaes  of  these  phenomena : — "  having  s 


THE  GEOLOGIST 


NOVEMBER,  1861. 


SOME  BITS  OF  HORNS  FROM  FOLKESTONE. 

By  the  Editor. 

Old  bones,  that  would  be  worthless  to  anybody  else,  become  valu- 
able to  the  geologist.  There  may  be  nothing  picturesque  or  strikingly 
singular  in  their  appearance.  They  may  be  too  rotten  or  too  fragile 
for  the  manufacturer ;  too  sapless  for  the  agriculturist ;  nay,  too  few  or 
too  &r  between  to  be  of  any  commercial  value  at  all.  And  yet  bits 
of  bones  may  be  inscriptions  of  much  value  to  the  palaeontologist.  As 
every  letter  in  the  few  lines  incised  on  the  famous  Rosetta  stone  was 
ft  key  to  some  passage  in  a  forgotten  language  of  the  past,  so  every 
new  bit  of  bone  may  be  the  key  to  some  passage  in  that  greater  history 
of  a  greater  past  which  geology  unrolls.  Many  years  ago — how  time 
flies  past — I  met  with  a  little  patch  of  mammaliferous  drift  at  Folke- 
stone ;  I  gathered  every  fragment  of  bone,  every  tooth,  every  shell, 
which  the  workmen*s  picks  and  spades  exhumed,  and  most  of  what  I 
oonld  not  determine  myself  at  that  time,  Professor  Owen,  and  my 
then  living  and  active  friend,  Mr.  Turner,  looked  over  and  named. 

Amongst  the  bones  I  then  collected  were  two  of  form  to  me  before 
unknown,  and  which  I  often  since  brought  back  to  mind.  Two — 
both  fragments  of  honus; — flat  at  the  basal  part,  perfectly  round 
towards  the  tip  ;  no  goat,  nor  antelope,  nor  deer,  that  I  knew,  had 
hoTDB  like  them ;  and  so  those  fragments  were  laid  aside  (not  carelessly^ 

TOI*  IT.  %  ^ 
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for  fatare  thought  and  comp&riaon.  Shortly  wioe  m  walkiag  thnK^ 
the  gallery  of  the  British  Museum,  I  visited  the  c&ses  coutaiiiiif 
deera'  reiuaias,  and  there,  at  ODce  I  saw,  not  the  counterparts,  bot 
what  seemed  to  mo  the  fac-similes  of  my  bits  of  horns. 

The  BpecimeuH  refeiTed  to  are  those  purchased  about  1853,  of  (lia 
talcated,  but  unfortunate  Brayard,  who  was  killed  at  the  earthqoib 
at  Buenos  Ayres  a  few  niooths  since.  Bravard,  aa  is  well  known.  Id) 
France  shortly  after  the  ineuiorahle  coup  iTUat,  having  been  madi 
mixed  up  with  political  matters;  and  the  collection  of  AnvergnefoaHii 
which  he,  the  Abb6  Cloiiet,  and  M.  Pomel,  had  formed,  were  bron^tto 
England,  and  sold  to  the  trustees  of  our  National  collection.  The  hoiS 
aud  bones  of  the  deev  I  have  referred  to,  have  neither  been  figured  bm 
described  anywhere  that  I  know  of,  and  I  believe  the  only  right  thej 
have  to  their  name  is  the  iuscription  on  the  tablet  on  which  they  in 
placed,  "  Cervua  tetracrocervs.  Brav."  They  are  all  &om  Plioeeot 
deposits  at  PeroUes,  Puy  de  Dome,  The  principal  specimens  are  foot 
horns  of  more  or  less  adult  animals,  each  characterized  by,  when  folly 
,  at  most  four  antlers,  projecting  in  front  aad  coming  off 


BOMB  BITS  OF  H0BV8   VBOM  FOLKBSTOKB.  467 

by  a  peoaliar  flatneas,  while  the  tip  portions  of  the  antlers  are  nearly 
or  quite  oylindricaL  It  was  this  feature  which  so  much  struck  me  in 
the  Folkestone  horns,  and  which  is  a  character  peculiar  entirely  to  the 
CervuBtetrctoroceros  said  the  rein-deer,  C.  tarcmdus,  to  which  Mr.  Water- 
house  inclines  to  think  the  Folkestone  fragments  belong.  The  com- 
parison of  the  horns  of  the  large  collection  of  recent  individuals 
of  the  latter  in  the  British  Museum  has  been  made,  and  certainly 
In  some  the  Uick  antlers  present  striking  similarities.  But  the 
horns  of  the  rein-deer  are  so  extraordinarily  various,  that  in  the 
determination  of  mere  fragments  it  is  almost  impossible  to  ac- 
qiiire  anything  like  certainty  Moreover,  in  the  fragments  from 
Folkestone  there  is  a  peculiar  sulcation,  or  deep  grooving  in  the 
oentral  part,  which  is  seen  in  all  the  horns  of  the  Cervua  tetra* 
croeeraSf  but  which  I  have  not  noticed  in  any  rein-deer.  Geolo- 
gists  might  not  hesitate  to  determine  the  species  from  such  fragments, 
but  no  naturalist  would.  Still,  we  may  be  pretty  certain  that  the 
Folkestone  fragments  are  either  Cervua  tetracroceros,  and  so  examples 
of  a  deer,  of  which  the  only  known  examples  belong  to  a  much  older 
age — ^the  Fliocene^than  is  usually  assigned  to  the  other  mammals 
with  which  they  were  associated ;  or  they  are  those  of  the  rein-deer, 
examples  of  which,  in  a  fossil  state,  are  extremely  rare  in  British 
deposits.     Either  way  they  are  interesting  and  worthy  of  record. 

Hundreds  of  fossils  are  thrown  aside  and  forgotten,  lost  and 
destroyed,  because  their  finders  do  not  know  what  they  are.  Pleased 
am  I  that  these  bits  of  horns  did  not  share  such  a  £stte,  for  their  evi- 
dence is  valuable.  Lying  in  the  same  bed  with  bones  of  the  primi- 
genial  ox  and  ancient  mammoth,  red  deer,  hippopotamus,  and  Irish 
elk,  we  can  now  add  another  rare  species  to  the  list,  if  not  a  new  kind 
of  deer,  to  the  number  of  the  great  beasts  of  that  remarkable  age. 
And  these  bits  of  horn  have  thus  proved  worthy  of  their  saving,  as 
many  more  bits  of  fossils  might  have  done,  had  their  owners  kept  them 
till  they  found  out  what  they  were. 


DEEP  BINKINa  FOK  COAL  IN  THE  WYKB  FOBEST 

COAL-FIEIJ). 

Additiomai.  Notes,  bt  Qsosoe  R  Robebts. 

Some  other  memoranda  which  I  find  among  my  papen  rel&t)ii|  to 
this  work  (for  a  section  of  which,  with  particnlarB  of  Bhafl-siiikiii£M 
"  Oeol(^st"  of  last  moath)  may  not  be  unacceptable  to  jour  coil- 
mining  readers. 

The  spot  where  the  ahafl  was  sunk  was  476  feet  above  the  lerd  of 
the  Severn  Valley  Bailway  at  Eymoor,  and  about  510  feet  above  tie 
ordinary  height  of  the  River  Severn,  {ram  which  it  was  distant  abori 
two  miles.  The  coal  seam  met  with  and  worked  at  the  depth  of  ITS 
yardu,  has  in  other  parts  of  the  coal-field  a  thickness  of  four  feeL  Iki 
colliers  regard  it  as  a  Flying  Reed  (red  1)  coal.  Two  of  the  tbin  coil- 
Beams  afterwards  sunk  through  were  entirely  made  up  of  the  renun 
of  SigtIlaruB  ;  the  coal,  in  consequence,  was  "  long  grained"  and  ibtf. 
These  Sigillarian  coats  have  a  considerable  range  ti^rough  the  Wjn 
Forest  field,  and  in  common  with  most  of  the  other  seams,  crop  0(1 
filong  tliB  western  border.      At  the  Biiglnswood  liit5,  in  the  north-W#t 
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The  basalt^  wliich  at  last  ended  the  work,  and  caused  the  abandon- 
ment of  the  enterprise,  ifl  a  sab-crystalline  greenstone,  rudely 
oolomnar  at  its  near-lying  outcrop,  and  containing  in  places  vertical 
aeries  of  spheroids,  which  show  their  progress  of  change,  by  com- 
pression in  a  heated  state,  into  columns.  It  may  be  called  a  hom- 
Uendio  greenstone.  One  interesting  feature  of  it  is  the  quantity 
of  unaliered  calcite  it  contains,  disposed  in  embedded  amor- 
phous masses  in  some  cases  as  laige  as  an  orange.  Zeolitio 
orystals  also  occur  in  it  In  the  dyke,  which  is  extensiyely  quarried 
Ibr  nearly  a  mile,  these  features  are  well  to  be  seen ;  but  a  visit 
should  also  be  made  to  the  northerly  limit  of  the  outburst,  Munster*s 
Hill,  which  the  basalt  has  capped  with  "  a  wild-looking  pile  of  rhom- 
boidal  rocks,  intensely  black  and  hard  ;  a  mass  not  couched  by  dross 
and  rubble^  as  at  other  parts  of  the  line,  but  lying  naked  to  the 
lights  hid  by  nothing  but  the  grey  crust  of  lichens."*  These  amor- 
phous, rudely-columnar  masses  have  a  great  resemblance  to  those 
which  cap  the  Titterstone  Hill,  and  there  form  the  **  Giant^s  Chair." 

I  do  not  know  of  a  wilder  spot  in  Worcestershire  than  Munster's 
HilL  A  clump  of  immense  yews  are  rooted  at  the  feet  of  the  basaltic 
oolnmns,  and  lie  against  them,  claspiDg  the  rugged  masses  with 
brown  gnarled  arms  as  ancient-looking  as  the  rock  itself. 

Comparison  of  the  Sbatterford  basalt  with  that  of  Kinlet,  four 
westward,  is  an  instructive  work.  At  the  latter  outburst  the 
Plntonic  rock  is  of  the  same  general  character,  that  of  homblendic 
greenstone,  but  it  contains  crystals  of  augite  and  many  vitreous 
crystals  of  calcite ;  weathers  white,  and  is  rudely  columnar,  like  the 
Sbatterford  rock. 


ON  THE  DISTRIBUTION  OF  MASTODON  IN  SOUTH 

AMERICA. 

By  Charles  Caster  Blake,  Esq. 

Ohe  of  the  greatest  and  most  significant  laws  which  modem  palsson- 
tology  has  unfolded  to  us,  is  that  principle  by  which  it  is  definitively 
ascertained  that,  as  a  general  rule,  the  animals  of  the  Post- Pliocene^ 
and  indeed  all  the  later  Tertiary  ages,  were  restricted  to  the  same 
great  geographical  provinces  as  their  representatives  in  the  existing 
fauna.  Amongnt  the  Pliocene  Mammalia  of  South  America,  we  find 
the  same  preponderance  of  the  Edentata,  the  same  family  of  prehen- 
sile-tailed Monkeys,  and  the  same  typical  Llamas  and  Vicunas,  as  we 
find  in  the  present  pampas  of  La  Plata,  forests  of  Brazil,  or  elevations 
of  ibe  Andes. 

*  Bocks  of  Woroeiteniluie,  p.  ^9. 
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But  we  also  find  ■niinala  vhich,  from  all  oar  previons  pse-ooneavtl 
osBociationa,  we  had  considered  peculiar  to  the  old  world.  The  Be- 
pbauta,  of  which  one  speoisB  {E.  A/ruxmua)  now  exiata  in  Afiica,  t 
second  (£.  Indicwi)^  India,  and  a  third  (E.  Samatranut)  in  Samatn 
and  Ceylon,  apart  from  the  exteiuiive  and  widel7-diatribut«d  evideoM 
which  we  find  of  their  foaail  remains  in  Europe,  India,  China,  and  Abi- 
tralia,  extended  their  geographical  province  in  the  later  Tertiary  tff 
over  the  whole  of  North  America.  Thespecieeof  elephant  which  weGu 
in  Siberia  {E.  jtrimigeniue)  haa  also  been  found  over  tlie  whole  of  tit 
space  lately  marked  on  our  mape  a£  the  United  States.  South  of  tha 
30th  degree  of  N.  latitude  it  however  gives  place  to  a  totall;  difierait 
species  of  true  Elephant  {Blephaa  Texianus,  Owen,  £.  Cottunbil  Fil- 
coaer),  the  molars  of  which,  by  their  leaa  degree  of  oomplexitj,  wm 
more  adapted  to  triturate  the  soft  succuloat  herbage  of  Texai  »ai 
Mexico.  Besides  these  true  Elephants,  there  existed  in  North  Ame- 
rica many  individuals  of  the  genus  Maitodoa,  to  which  the  pnMnt 
communication  more  particularly  alludes.  The  Afaatodon  OAitiiaa  of 
Blumenbach  {giffantew,  Guv.)  has  been  found  in  Post-Pliocene  de- 
posits in  North  America,  while  in  the  Southern  part  of  that  oontimt 
the  two  species,  Maitodon  Andium  and  Bxmihddtii,  supposed  to  be 
distinct,  are  found  in  various  localities  to  which  I  shall  more  parti- 
cularly allude. 

The  Editor  of  the  13th  volume  of  the  "  Ouai-terly  Jovirnal  of  tts 
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eur  limit  of  the  Frobowndea  is  32  degrees  Soath ;  uid  we  have  eyi- 
loe  of  an  Amerioan  Mastodon  in  nearly  the  same  latitude.  But^ 
>n  the  supposition  that  the  state  of  the  South  American  continent 
s  analogous  to  the  existing  one,  ordinary  readers  can  hardly  realize 
I  fact  that  a  species  of  elephant  should  have  existed  amongst  an  as- 
iblage  of  high  hills,  at  an  eleyation  of  2300  feet  above  the  level  of 
I  sea.  The  numerous  indications,  however,  of  volcanic  action  in 
»  neighbourhood  of  Taguartagua  afford  us  a  clue  to  explain  the 
ise  by  which  such  alteration  of  the  aspect  of  the  country  as  has 
»n  manifestly  produced,  must  have  been  occasioned.  The  fragments 
bone  which  Mr.  Bollaert  was  enabled  to  discover,  consisted  of  por- 
na  of  a  femur  and  tibia ;  those  which  Don  Claudio  Cray  figures,  are 
I  atlas,  tibia,  calcaneum,  fourth  metacarpal,  and,  finally,  the  almost 
*ire  mandibla 

De  Blainville  is  of  opinion  that  evidence  is  wanting  that  the  Mcu- 
on  Andittm  and  the  M<Mtod<m  HumbolcUii  are  different  species, 
urillard  (D'Orbigny,  "  Diet.  Hist.  Nat.,"  art  M<Mtodon)  denies  this 
»ory,  and  points  out  that  the  angle  formed  by  the  symphysis  in 
vnicldtii  is  shorty  and  otherwise  differs  from  the  same  structure  in 
)diwn.  I  am  aware  of  the  fact  that  Cuvier  founded  the  species 
tmboldiii  upon  a  specimen  alleged  to  be  brought  from  Con- 
igion  by  Baron  Humboldt,  a  place  never  visited  by  him ;  but  I 
.  inclined  to  think  that  some  error  or  misapprehension  exists  as 
this  statement  The  Andes  at  present  act  as  an  effectual  barrier 
prevent  the  migrations  of  large  species  of  animals  across  them,  and 
leas  the  upholder  of  the  theory  that  the  La  Plata  and  Chile  species 
Mastodon  are  of  the  same  species,  accepts  also  the  hypothesis  of  their 
stence  in  South  America  antecedent  to  the  present  disposition 
the  continent  and  upheaval  of  the  Andes,  he  cannot  hold  the 
isibility  of  accidental  migration  of  elephants  over  the  snowy  range. 
however,  both  Andivm  and  Humboldtii  are  modified  descendants  of 
oe  original  progenitor,  which  existed  in  South  America  before  the 
lieaval  of  the  Andes,  the  difficulty  in  some  way  disappears.  But 
on  examination  of  the  specimens  of  Mastodon  Andium  in  the 
itish  Museum  collection,  the  habitat  from  which  they  are  un- 
ibtedly  derived  is  Buenos  Ayres.  I  have  no  doubt  whatever  of 
>  perfect  accuracy  of  Mr.  G.  B.  Waterhouse's  statement  as  to  their 
i^g  geographically  derived  from  that  country,  and  I  cannot  close 
'  eyes  to  the  &ct,  that  we  have  here  evidence  of  the  existence  of 
uiodon  Andkim  in  a  spot  in  which  Laurillard,  who  so  confidently 
igned  the  western  side  of  the  Cordilleras  as  its  habitat,  never 
lamed. 

Are  the  differences  between  Andium  and  Hwmboldtii  of  specific 
ue  %  I  think  not  From  inspection  of  a  large  series  of  teeth  of 
istodon  longirostria  (angustidms)  I  can  confidently  declare  that 
(re  is  not  greater  difference  between  the  teeth  of  Andium  and 
wnboldHi  than  between  the  many  varieties  of  the  narrow-toothed 
tsioekm.  When  Cuvier  founded  the  species  Humboldtii^  he  thQU%\\t 
it  there  was  a  difS^renoe  of  size  between  the  moW  iQieiV)[i  oi^^  Vi^^ 
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BpecicB.  This,  ifhen  a  l&rger  Beriea  of  Bpecimena  is  axammed,  proTd 
to  have  been  aa  imperfeot  and  erroneoos  induction.  There  ii  M 
appreciable  difierenco  between  the  two  apedea  ia  this  respect  Tk  \ 
alleged  aymphTNal  difference  I  cannot  regard  one  of  itpecifie  diaimi-  ' 
Iftrity.  The  difiercncea  which  we  obaerve  in  the  Bymphjses  of  tk 
£le^M»  primigeiiiua  or  in  the  Elepluu  antiquut  are  fully  equal  U 
tlio»e  between  the  Bame  bone  in  the  two  South  Amenoau  ipcdii 
Specific  characters  can  never  be  founded  on  porta  whicli  are  so  liahk 
to  adaptive  change  as  the  sympbyBial  angle  of  a  great  truuk-bouing 

From  a  careful  consideration,  then,  of  the  whole  aapect  of  this  qae>> 
tion,  I  am  of  opinion  that  the  species  ifoatM^ot  Andiiin*  aad  ifadiJm 
IliuiihoUtU  are  not  specifically  distinct.  The  Guanaoo  which  clirnti 
the  Hummita  of  Tupuugato,  Aconcagua,  or  Tuta-Jacbura,  ia  the  wnt 

nuiaial  aa  the  GuHQiLCi)  which  manages  to  »mi'vivi-  in  th,?  jiLimi  ns; 
Puerto  Deaeado,  in  Eastern  Patagouift.  I  have  iilreaJv  pointed  onl 
iu  your  pages,  ia  the  "  Geologist"  for  August,  that  the  Tarija  Maerat- 
dtenia,  like  that  of  Corocoro,  was  in  all  probability  the  same  spede*  *1 
the  Afacraiichenia  Darwin  found  at  Port  St.  Jalian.  Professor  Ow«i 
said  a  few  weeks  ago  to  the  British  AsaocJatiou  : — "  The  cardinal 
defect  of  speculators  on  the  origin  of  the  human  apecics  is,  the  u- 
BumptioQ  that  the  present  geographical  condition  of  the  earth's  sortiw 
Lutecedunt  to,  or  at  least  co-oxiateot  with,  the  origin  of  suchspedea' 
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SKETCH  OF  THE  GEOLOGY  OF  BIARRITZ. 
Chiefly  drawn  from  a  Thesis*  by  Monsieur  Joseiph  Delbos. 

siEUR  Delbos,  after  much  research,  has  determined  that  the 
at  Bidart  consist  of  the  cretaceous  rocks,  and  that  these  cease 
I  northward  towards  Biarritz,  and  are  succeeded  by  beds  of  the 
3r  Eooena  The  very  lowest  of  these,  however,  does  not  appear 
ihe  coast,  namely,  that  which  he  designates  as  "  Marnes  k 
bratules."  The  first,  which  is  found  to  the  north,  beyond  the 
:  formation  on  the  coast,  is  a  calcareous  rock,  containing  a  species 
rpnla.     Mons.  Delbos  writes  as  follows  : — 

]  now  propose  definitely  the  following  divisions  for  the  numma- 
deposits  of  the  basin  of  the  Adour. 

rd.  Upper  Series  i  ^^^'    Operculine  free-stones. 

^^  \  2nd.  Limestones  with  EupcUagus  omcUus, 

ad.  Middle  Series — Nummulitic  limestone  with  SerptUa  spinUasa, 
iL   Lower  Series — Clays  with  TerebrattUa" 

Delbos  then  gives  an  explanation  of  his  section  of  the  coast, 
ng  from  the  point  a,  and  going  northward. 

^orth  of  the  mass  of  siliceous  limestone,  of  which  I  have  already 
m,  and  which  belongs  incontestably  to  the  chalk  formation, 
is  an  extensive  depression,  occupied  by  sands  blown  in  from  the 
,  and  which  interrupts  the  continuity  of  the  escarpment  for  the 
ice  of  rather  more  than  a  quainter  of  a  mile.  Beyond  this 
Bsion  the  cliff  recommences,  and  from  the  point  where  it  first 
.rs  abundant  specimens  of  fossils  characteristic  of  the  nummulitic 
ktion  may  be  collected  from  a  large  fragment  which  lies  detached 
e  foot  of  the  cliff.     {Nummulina,  ikrpida  spirulcea,    VtUsella 

tarting  from  this  fallen  fragment,  the  cliff  is  formed  of  a  yellow 
bone,  somewhat  sandy  in  its  texture,  in  which  here  and  there 

bands  occur.  These  beds  dip  KN.K  Further  on,  these  yellow 
dtemate  with  blue  ones  of  the  same  texture ;  presently,  their 
ation  suddenly  changes,  and. they  dip  south  at  an  angle  of  25% 
his  continues  to  the  end  of  this  part  of  the  cliff,  where  the  blue 
useous  beds  gain  the  predominance.  The  calcareous  rock  has 
worked  in  several  quarries  which  have  been  opened  in  this  cliff, 
*  affords  a  sufficiently  good  stone  for  rough  building-purposes. 

rich  in  fossils ;  among  the  species  which  it  contains,  I  may 
on  Guettardia  ThiolcUi,  Serpula  spinUcea,  &c. 


presentees  k  la  Faculty  dee  Sciences  de  Paris  pourobtenir  le  grade  de 
ir  es  Sciences  Naturelles.    Par  M.  Joseph  Delboa,  '?T4^'T«^«a\  f  ^\a\^vc^ 
Ue  h  U  FaoultS  dea  Sciences  k  Bordeaux.   SouUtvneAV^  \  Yi^ws^xt^^'V^^^* 
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"  Facing  tliiB  cliff,  thcro  are  soma  rocka  which  appear  aiion  tbt 
BanJa  of  the  shore ;  at  Gnt  the  yelldw  sandy  limestone  but  jurt  db- 
covers  itself  above  the  eur&ce  of  thi  sand,  and  liere  it  contains  tbf 
saroe  foaaila  as  the  eacarpinent  itself/  but  further  on,  and  diataiit  aboui 
130  yards  from  the  cliff,  there  rises  a  large  wedge-shaped  maa^ 
named  '  La  roche  pointue,'  compoaAd  of  yellow  sandy  limestone,  u>d 
of    white    limestone    containing    h'ummntina    tpiaaa    and    Sftpida     I 

"  Another  depreeuion,  traverwd  oy  the  little  stream  which  is  daif 
nated  '  Rnisaeau  du  Moulin  il'Estaigti,'  agun  inteiTU[>ta  the  continuity 
of  the  cliff.  A  sort  of  connexion  between  the  two  clifis  is  kept  up 
by  a  bluish  argillaceous  limestone  Containing  many  foasils,*  and  which 
appears  here  and  there  above  the  fnr&ice  of  the  sand.  •     •     • 

"Continuing  the  examination  of  the  cliff,  beds  of  blaish  darut 
first  observed,  which  dip  at  aboilt  45°  to  the  S.El;  these  beam 
alternated  with  narrow  bands  of  limestone  of  the  eame  colour,  ociB- 
tainiug  Fygorhynehua  aopiliamia,  &G.  These  beds  sooa  heoome 
horizontal,  and  i-etain  the  same  position  to  the  end  of  the  escarpment. 

"  The  alternating  beds  of  limestones  are  of  a  yellowish  eliade  (■» 
Sketch  of  cliS).  These  and  the  associated  argillaceoita  beds  beemu 
much  disturbed  and  bent,  then  dip  almost  perpeiidicularly,  and  ■ 
little  beyond  the  ophite  rock,  soon  to  be  mendoned,  entirely  dii^feir 
under  horizontal  beds  of  alluvium. 
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diff  begfaiB  a  long  reotilineal  escarpment,  which  extends  to  the  *  Port 
des  BasqaeSy'  marked  oat  with  great  regularity  to  the  N.N.K,  for  the 
Stance  of  rather  more  than  a  mila  Opposite  the  point  where  this 
cliff  hegins,  there  rises  in  the  sea  a  rock  mach  more  considerable 
than  those  we  have  hitherto  met  with,  and  which  is  designated  by 
li.  Thorent  the  '  Booher  da  Qoalet :'  it  is  formed  of  grey-blue  lime- 
stone, tolerably  hard,  and  worked  as  building-stone ;  it  dips  to  the 
N.N.K,  and  encloses  a  gr^t  quantity  of  fossils."  (This  rook  has  been 
so  much  worked  for  building  that  it  is  below  high -water  mark,  1861.) 
"  The  cliff  itself,  throughout  its  whole  extent,  presents  a  very  uniform 
appearance.  It  consists  exclusively  of  alternate  beds  of  bluish  clay 
and  soft  limestone  of  the  same  colour,  dipping  regularly  to  the  N.E.  at 
an  angle  of  about  40°  or  45^  The  only  fossil  found  there  is  the 
Serpnla  spiruloKnJ*  (As  you  approach  the  Port  dos  Basques,  the 
beds  become  richer.  On  the  shore,  imbedded  in  the  rock,  I  have 
found  several  varieties  of  shells,  and  also  a  good  deal  of  wood.) 
**  This  long  day  cliff  terminates  abruptly  at  the  Port  des  Basques 
against  the  promontory  of  Biarritz. 

"  Here  begins  a  new  8yi<tem  of  deposits,  harder  than  those  which  we 
have  hitherto  described,  and  to  this  circumstance  is  due  the  singular 
aspect  of  the  whole  of  this  mass  of  rock,  fantastically  worn  by  the 
sea.  *  *  *  It  is  composed  of  yellow  areuaceous  limestones  to- 
wards the  south,  intermingled  with  beds  of  arenaceous  limestone  of  a 
bluish  shade,  which,  advancing  northward,  become  more  and  more 
abundant  These  limestones  enclose  an  enormous  quantity  of  small 
nuramulites  {N".  interviedia),  which  of  themselves  almost  form  small 
beds  ;  the  Eupatagtu  oniatua  is  also  sufficiently  plentiful ;  finally, 
round  the  '  roche  perc^c,'  the  ScuteUa  aulttetragona  is  frequently  met 
with  ;  this  fossil  has,  no  doubt  erroneously,  been  stated  to  be  found 
in  the  Dax  beda     *     ♦    ♦ 

^'  In  the  regular  strata,  rolled  pebbles  of  hard  grey  subsaccharoid 
limestone,  and  also  of  black  flint,  may  be  frequently  observed; 
they  are  the  debris  of  the  siliceous  limestone  of  the  chalk  period, 
nmilar  to  those  in  the  escarpment  of  Bidart,  and  which  must  have 
existed  as  rocks  on  the  shore  of  the  sea  in  which  the  nummulitic  beds 
were  in  process  of  formation. 

^  The  whole  strata  which  form  the  mass  of  the  rock  at  Biarritz  are 
overlaid  by  a  very  modem  deposit  of  yellow  sand,  which  on  the 
Attalay  attains  the  thickness  of  at  least  fifteen  or  twenty  yards. 
(This  modem  deposit  beyond  the  Attalay,  beneath  the  Empress's 
chapel,  contains  wood  and  great  masses  of  vegetable  matter.) 

"  Beyond  the  point  of  Biarritz  begins  the  *  C6te  du  Moulin,'  bor- 
dered at  first  by  little  escarpments,  surmounted  by  some  sand-hills. 
These  escarpments  are  formed  of  a  very  sandy  bluish  limestone,  with 
some  yellowish  bands  containing  an  abundance  of  the  Nibmmulina 
Biarritziana,  also  the  BujKUoffus  omaUvs,  the  Schizaster  rimosus,  &c 
Low  sand-hills  occupy  the  space  beyond,  for  a  distance  of  GOO  or  6i>0 
yards,  after  which  follows  a  steep  cliff,  twenty-five  or  tliirty  yaxds  h\^^ 
composed  of  hluisb  sandy  limestones,  with  aome  yt^Xo^i  >awi^)  ^»<cl- 
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taiiiing  but  few  foBula  {Pecten,  Oslrea  j^i^onfoa),  nnd  dipping  ta  flu 
N.E.  at  an  angle  of  2fi°  or  30°. 

"  Below  the  lighthouse  a  veiy  hard  fioe-gruned  limeatone^  or  ntkc 
a  c&lcareous  fi'eestone,  presents  itaelf  intermingled  with  the  other  b«d% 
and  containing  Ci/tiierea  VerneuUii,  &C.  Some  depoait*  oontaifliog 
puhbles,  ten  or  twelve  yai-ds  thick,  overlie  the  whale  of  tbeae  beda 

"  Jjejond  the  Point  St.  Martin  begin  the  clifia  of  the  '  Ghambn 
d'Amour.'  They  are  formed  of  somewhat  soft  sandy  limeatones,  with 
Operculina,  Oetrea  gigantea,  and  Veiius  tranmeria  ;  here  also  ma;  ba 
observed  the  same  beds  uf  hard  bluish  calcareous  freeatono  with 
Scalaiia,  &c.,  as  those  beneath  the  li^thouse.  At  the  extremity 
north  of  the  little  bay,  the  hard  freestone  is  scattered,  u  it  wci^ 
'  tlirongh  the  softer  sandy  rock  in  the  form  of  flattened  detadied 
nodiilea,  dis[>osed  in  somewhat  regular  beda.  Advancing  from  tin 
lighthouBe,  these  nodules  increase  in  volume  and  become  blended 
together  in  more  continuous  masses,  till  at  last  they  entirely  refdice 
the  more  friable  rock,  in  which  at  Grat,  beneath  the  lighthcnu^  tb^ 
only  ))artially  appeared. 

*'  The  preceding  description  leads  naturally  to  the  following  oonolft- 

"  1st.  The  nnmmulitio  ntrata  of  the  cltf&  of  Biarritx  dip  regokriy 
to  the  N.N.K,  except  for  a  short  space  where  their  inclination  ii  in  a 

e  direction,  oiijiij.site  the  ophite  rock.     Consequently,  in  folio*- 
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of  all  tbe  fbrmationB  of  tbe  yalley  of  the  Adour ;  but  I  do  not  wish 
to  extraot  details  beyond  those  which  relate  to  Biarritz. 

With  regard  to  the  rich  beds  of  well-preserved  shells  found  nesx 
Daz,  and  in  some  other  parts  of  the  Landes,  the  same  author  places 
them  in  the  upper  beds  of  the  Miocene. 

He  writes  on  this  point  as  follows  : — 

''  The  shelly  deposits  of  the  Upper  Miocene  of  the  basin  of  the 
Adour  are  represented  at  three  ][X)ints— one  is  in  the  Commune  of 
St  Paul,  near  Dax.     ♦     ♦     ♦ 

"  At  St.  Paul,  the  yellow  sandy  beds  contain  an  enormous  quantity 
of  fossils,  and  crop  out  at  a  great  number  of  points  from  beneath  the 
sands  of  the  landes.**    *    *     * 

In  the  Upper  Miocene  of  this  region  there  appears  to  be  one  limited 
deposit,  but  a  well-de6ned  one,  of  fresh-water  origiu. 

"  Upper  group,  Sand  of  the  Landes."  This  he  places  decidedly  as 
the  Upper  Tertiary,  or  Pliocene. 

He  says,  *'  This  formation,  which  plays  so  important  a  part  in  the 
▼alley  of  the  Adour,  is,  except  towards  the  south,  most  uniform  in  its 
composition.  It  covers  all  the  Mareiisin  with  a  thick  mantle,  re- 
appears at  the  toi)A  of  all  the  hills,  and  on  the  central  plateau  of  La 
Chalosse,  and  traverses  the  river-bed  {Gaul),  disappeariug  finally 
under  the  form  of  '  molosse  and  macigno,'  beneath  the  diluvial 
deposits,  from  which  it  is  often  difficult  to  distinguish  it.** 

Mons.  Delbos'  account  of  the  diluvial  drifts  is  very  brief,  and  he 
makes  no  mention  of  the  modern  deposits,  rich  in  vegetable  remains, 
south  of  Biarritz.  Near  the  ophite  rock  they  form  a  cliff  from 
thirty  to  forty  feet  high  at  least.  They  lie  perfectly  horizontal,  and 
are  composed  of  alternate  beds  of  sand  and  gravel,  the  stratum  of 
vegetable  matter  appearing  at  its  base,  just  above  the  seashore 
sands. 

Further  on  in  his  thesis,  M.  Delbos  speaks  of  the  Ophite.  He 
says  that  in  general  fibrous  gypsum  is  found  near  it,  but  that  this 
does  not  appear  to  be  the  case  at  Biamtz. 

Probably  when  M.  Delbos  examined  this  coast  the  seashore  sands 
were  rather  higher  opposite  the  Ophite  rock  than  they  are  at  present. 
Under  the  cli^  at  about  thirty  yards  from  the  Ophite  rock,  I  found 
a  very  good  example  of  the  fibrous  gypsum.  It  lay — as  he  states  it 
generally  does — "  dans  des  argiles  rouges."  At  the  point  where  I 
saw  ity  the  gypsum,  not  much  more  than  an  inch  thick,  lay  imbedded 
like  a  wedge  in  clays  of  the  most  beautiful  colours,  veined  grey,  red, 
and  yellow,  and  of  the  texture  of  stiff  i>aste. 

In  conclusion,  there  seems  to  be  little  or  no  question  that  the 
Nummulitic  rocks  belong  to  the  Lower  Eocene  pciiod ;  that  is  to  say, 
to  the  Lowest  Tertiary,  and  that  in  general  they  repose  directly  on 
the  Chalk. 

The  researches  of  geologists  seem  to  have  established  that  the 
Nommulitic  rock  exists  very  extensively  in  Southern  Europe.  Mont 
Perdu,  in  the  Pyrenees,  is  composed  of  it,  and  also  Ija  Montague  I^oira 
de  Corbi^res.  On  the  south  of  the  Pyrenees  it  ex.\ATv^  ixom^  x^XAsra^ 
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vallej  of  the  Ebro.    Again,  in  Langucdoo  kdA  DanpUB^ 
^,  in  the  Maritime  Alps,  and  in  Loiubar^f.     In  Switwriud, 
and  in  Turkey.     Not  to  spoek  of  I^t,  whera  thia  mck 
be^i  known  to  exist. 

A,  D.  Acwom. 

NOTES  ON  THE  GLACIAL  PHENOKENA  OP  WASTDALR 
CUMBERLAND. 

By  Euw.  Hull,  B.A.,  F.G.a 

Dear  Sir, — ^I  had  hoped  this  yeat  to  have  been  able  to  extend  onr 
the  Northern  portions  of  tlie  Cumbrian  mountains  some  ohoervBttani 
im  Glacial  Vestiges  which  1  made  in  18S9  over  the  southern  slopesof 
the  same  range,  and  communicated  totiioBdiitburghyeaPkUeiofAieal 
Journal.*  I  have  only,  however,  been  permitted  b>  investigate  a  vetf 
ntiiall  tract  along  tiie  western  slo[>c8  ;  but  though  liinited  to  thi^  the 
following  notes  may  not  be  witbont  value,  as  tliere  are  few  ofaaon- 
tiona   as  yet   reconk-d   of  the  evidoncea  of  extinct  ( 
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lines.  Its  western  ahoulder  forms  "  The  Screee,"  a  tange  of  preci- 
>as  cliffs  overtopping  banks  of  shingle  which  sweep  down  in  one 
er  unbroken  plane  into  the  deep  waters  of  the  lake.  The  position 
he  rocks  on  each  side  of  the  lake,  together  with  the  straightness  of 
southern  line  of  cliffs,  are  in  favour  of  the  supposition  that  Wast^ 
ohas  been  formed  along  the  line  of  a  great  fracture.  Yewbarrow, 
the  northern  side,  is  one  of  the  most  picturesque  hills  I  have  ever 
1.  Capped  hy  vertical  cliffy  which  ascend  almost  to  a  point,  its 
is  fidl  away  on  either  hand  in  exceedingly  graceful  outlines,  to 
ich  I  would  draw  the  attention  of  Mr.  Ruskin,  as  they  illustrate  his 
trine  of  the  curves  of  nature.  It  is  in  vain  for  me  to  attempt  to 
cribe  the  various  aspects  which  the  landscape  here  assumes,  with 
most  solemn  and  wild  features  she  has  also  combined  her  most 
oefnl  proportions. 

)n  my  former  visit  to  the  Lakes,  I  became  convinced  that  this 
iintain-chain  had  been  a  *' centre  of  dbpersiou,'*  from  which 
ders  descended  in  every  direction  seawaini  In  Grisedale,  I  had 
ad  strife  ranging  north.  In  the  neighbourhood  of  Ambleside, 
th  and  south-east ;  but  I  had  never  an  opportunity  presented  of 
Brving  a  westerly  Btriation.  I  was  therefore  delighted  (the  less 
bnsiastic  reader  will,  I  hope,  pardon  the  use  of  the  only  word 
ressive  of  my  feelings  on  the  occasion)  on  finding  just  above  the 
Bge  of  Strands,  near  the  western  entrance  of  Wastdalo,  a  boss  of 
oite  polished,  and  distinctly  marked  with  grooves  ranging  out  to 


Further  up  the  valley,  I  obtained  at  least  six  good  observa- 
i^  and  the  invariable  direction  was  west,  or  nearly  so.  The 
lest  observation  was  made  on  porphyry,  near  the  foot  of  Tew- 
ow. 

he  upper  limit  of  the  glaciation,  along  the  centre  of  the  dale,  was 
y  ascertained.     The  rocks,  from  the  edge  of  the  Uki^  u^^  V^  ^x^ 
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elerntion  of  about  800  feet  above  ita  waters  (eatimated),  were  foml 
to  be  all  olearl;  ice-moulded,  that  is  to  say,  worn  down  into  tmooA 
mamniillated  bosses,  often  showing  striations  or  groovea  ;  btit  tibun 
this  line,  wbioh  appeared  very  constant  for  a  long  diatomce,  the  ro^ 
BBBumo  the  form  of  cn^,  sharp  and  precipitoua.  (See  fignra) 
The  contrast  here  alluded  to  may  be  well  obaerred  on  the  flanki  of 
the  rock-mnsses  vest  of  tireendale.  And  if  we  suppose  that  it  mtAi 
the  upper  limits  of  the  glacier,  we  liave  a  measnre  of  the  thickne* 
of  the  ice  at  this  point.  The  lev(>l  of  the  lake  is  ICO  feet  above  tht 
Hea,  and  ite  depth  270  feet,  or  1 10  feet  below  this.  This  would  gin 
for  the  total  thickiiens  of  the  ice  800 -t- 270^  1070  feet,  and  for  iu 
surface,  800  +  1(30  ^  SCO,  or  1000  feet  above  sealevcL  Bj  siniilu 
admeasurements,  it  is  proltable  the  thickness  of  all  the  extinct  giscim 
may  be  calculated,*  The  length  of  the  glacier  (metuured  from  iti 
nerfu,  at  Wastdale  Head,  to  the  point  where  the  first  traces  of 
gkciation  were  observed)  apjiears  to  have  been  upwards  of  six  roilei, 
and  it  had  its  source  amongst  tlie  snow-clad  heights  of  Scawfell,  Yew- 
Itnrruw,  Kirkfell,  and  Great  Gable.  From  these  reservoiis  alM  pro- 
ceeded, in  all  probability,  glaciers  into  Ennerdale,  Ci'UDiinockdale,  aud 
Borrowdale. 

In  Wastdale,  there  is  a  remarkable  scardty  of  some  of  tie  mcva 
lirominent  productions  of  glacier.^,  at  least  as  compared  with  luanj  of 
the   neighbouring   vul)e3's.     Thiers   is   vf-ry  little  <' 
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the  deposition  of  the  Boulder  day  around  the  flanks  of  the  hills — ^to 
mn  deration  in  Cumberland  of  about  1000  feet — ^ihe  land  was  devated, 
and  glaoierB  again  descended  the  valleys  and  "ploughed  out  the 
drift."  It  is  only  on  sudi  a  suppositiony  as  deduced  by  Professor 
Bamsay  from  his  obserrations  in  North  Wales,  that  we  can  account 
for  the  ezistenoe  of  old  moraines  at  levels  so  far  below  that  attained 
hj  the  Boulder  day. 

I  remain,  dear  Sir,  yours  fdthfully, 

Edwajeld  Hull. 


FOSSILS   OP    NORTH    BUCKS   AND     THE   ADJACENT 

COUNTIES. 

Bt  J.  H.  Macausteb. 

As  the  geographical  distribution  of  foaails  is  always  an  interesting 
subject^  it  has  occurred  to  me  that  a  few  words  ou  the  Oolitic  fossila 
of  this  part  of  Eugland,  not  much  visited  by  geologists,  may  bo 
acceptable  to,  at  least,  some  of  the  readers  of  the  *'  G^logist.**  It 
will  not  be  my  intention  in  this  paper  to  treat  so  much  of  the 
geological  features  of  the  country,  as  to  give  complete  lists  of  the 
organic  remains  which  have  been  found  by  myself  and  a  few  others 
in  the  various  strata  of  this  district.  The  Oolites  of  North  Bucks 
and  Northampton,  though  of  course  presenting,  for  the  most  part^ 
the  usual  character  of  the  system  as  represented  in  other  Oolitic 
districts  of  England  (being,  as  they  doubtless  are,  merely  a  continua- 
tion of  those  of  Oxfordshire,  iux),  yet  possess  several  points  of  interest 
peculiar  to  themselves.  The  identity  of  the  **  Northampton  Sands'* 
^brmeriy  classed  with  the  Lias)*  with  the  Stonesfield  Slate  of 
Oxfordshire  and  Gloucestershire,  and  constituting  the  Lower  Zone 
of  the  Great  Oolite,  the  importance  of  these  *'  sands"  as  an  iron  ore ; 
the  occurrence  of  land-plants  similar  to  the  Stonesfield  specimens  in 
the  I'area^-marble  of  the  neighbourhood  of  Wolverton  ;  the  extensive 
devdopment  of  the  Kimmendge  Clay  at  Hartwell ;  and  of  the  OrwU 
Oolite  further  north ; — all  these  facts  combine  to  invest  these  beds 
with  much  interest,  both  to  the  geologist  and  the  palsBontologist. 

The  strata  which  I  am  about  briefly  to  describei  and  whose  organic 
xemains  I  shall  enumerate^  are  the  following  :•— 

UPPKB  OOUTBS.  HIDDLK    OOLITES. 

Fdrtland  rook;  Oxford  day. 

Kimmeridge  day. 

•  So  dMMd  by  Dr.  Wrigbtf  being  aeparaied  by  1^  Irom  \]d«  "hilcsmx  CV^Na^ 
wUeb  tbey  formeny  were  auppcmd  to  reprwenU 
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Upper  Liu  daj. 
Marlatonfl. 
Lower  Lia& 


Combnuih. 
Foreet^marble. 
BathOolittL 
Northampton  » 


I  cannot  dwell  on  the  litbology  of  tliew  bed^  whioh  diffir  not  ia 
mineral  composition  from  equivalent  strata  in  other  parts  of  En^aod ; 
but,  before  describiug  their  foaail  contents,  I  will  content  mjadf  )ij 
just  traoiug  the  bonndaries  of  the  varioua  divlNonB  as  I  go  on. 

The  tipper  Oolitea — viz.,  the  Portland  rock  and  Kimmeridgeclaj— 
are  greatly  developed  in  the  Vale  of  AjlesbnT^  ;  that  fertile  tiwt  of 
country  lyhig  between  the  Cretaoeous  ridge  knotru  mn  the  £Ht 
Anglian  heights  and  the  Oolitic  hills  of  Oxfordsbira  Haitwdl  sad 
Stone  (aboat  two  milee  from  the  town  of  Aylesbury)  ore  eqnilly 
renowned  for  the  beauty  of  their  organic  remains.  The  firtt  tor 
Kimmeridge  clay,  and  the  second  for  Portland  rock  foaaila.  Aj  tbt 
clay  and  limestone  are  very  usefiil  for  economic  purposoi^  aereral  pib 
and  qnarriea  are  found  in  the  neighbourhood.  The  Portland  ncK  il 
ea|iped  by  a  thin  layer  of  Puvlieck  stone  with  a  subordinate  band  rf 
[Mirth,  which    represents    the  dirt-bed  of   the    lals  rf 
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Gbrdimn  striatiilaiD,  Souk 
Astarte  lineata.  Saw. 

„     HartwellienHiis  Saw. 
Thrada  depreflsa^  Sow. 
Ostnaa  deltoidea»  <Sbta. 

„     laBYiuBoulay  Sow. 

„  gr^gparia,  Sow. 
Pinna  granulata,  Sow. 
Pinna. 

Perna  quadiata,  Sow. 
Trigonia  ooatata,  Park. 
Modiola. 
PanopflBa. 

Peoteh  anmatas,  Sow. 
Pecten. 

Serpula  sooialifl^  Gold/. 
Or^khna  roatrata  (?)  FkU. 
Tr^gonellites. 

The  exiennve  mnseom  of  Dr.  Lee,  of 
aziwell  Park,  contains  many  beautiftil 
bsiIb  from  the  neighbourhood,  and  is 
ell  worth  a  visit  The  fossils  from  the 
immeridge  olaj  are  frequently  spark- 
ig  with  iron-pyrites  j  and  thus  they 
■e  almost  onrivalled  in  beauty  and  de- 
oaoy;  generally  they  are  beautifully 
arfestand  entire. 

The  MiDDLB  Oolite  represented  in 
lis  district  merely  by  one  member, 
A  the  Ozjford  clay,  next  makes  its 
)pearanca  It  is  a  bluish  or  leaden- 
floured  day,  sometimes  laminated, 
ad  with  frequent  bands  of  concretions ; 

containa  fewer  fossils  than  any  other 
mnation  in  the  district,  with  the  ex- 
sption  of  the  Northampton  sand,  which 
la  yery  Hbw  indeed. 

In  a  former  notice*  I  hare  briefly 
escribed  the  Oxford  day  of  the  neigh- 
oorhood  of  Newport-Pagnel  and  Wol- 
erton ;  so  that  very  few  words  are 
ere  necesmy.  The  most  important 
oint  in  its  palaaontology  is  the  oocur- 
BDoe  of  marine  reptiles  (Ichthyosauri 
ad  Plesiosauri) ;  the  other  fossils^ 
iih  the  exception  of  CerUhium  Da- 
wniif  being  common  everywhere  in 
[lis  formation.  This  little  shell,t  which 
I  tolerably  abundant  in  the  Oxford 
lay  of  Dorsetshire,  but  which,  I  be- 
arer has  not  been  found  elsewhere, 

«  QwlogiBt,  vol  IT,  page  214. 
f  IHmon. 
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bridge  over  the  line.     We  also  find  tihe  oonitxaoM  wood  new  Nt*-    I 
Itort-Poguel   aB80oiat«d  with  Terebratulte,  ka.  ;    but  fraqoeaUf  tki 
ftwtiila  are  in  a  frAgmeiiUry  atote  and  not  easy  of  identificfttum. 

We  now  come  to  the  Upper  Zone  of  ^e  Great  Oolite^  vlwt 
uttoias   b7  fiir   the  greatest  development  of  anj  formation  in  Iht    i 
dixtrict,  and  hy  far  the  largest  number  of  organic   remaini,  m  tbt 
following  lint  will  testify.     It  consiats,  througboat,  of  bard  while 
limottone,  freestone,  and   blue   day.      The  freeston«     ia  usd  kt   : 
building  and  other  economic  purposes,  and  when   in   thi<  form,  tkt    ' 
Great  Oolit«  exactly  corresponds  with  the  "  Bath   Oolite^"  hsnog 
just  the  appearance  of  that  stone  as  seen  in  the  Ticiitity  of  BtfL 
The  U|i{)er  Zone  of  the  Great  Oolite  extends  over  a   lar^  ttMt  d 
country,  and  is  in  many  pkcea  of  considerable  thickness,  and  hai  • 
general  dip  towarils  the  east.     As  it  is  found  iu  large  massive  bloefa^    | 
in  most  places,  it  is,  unlike  the  Combrash  and   Forest-marbl^  w  ~ 
adapted  for  building  and  other  purposes  -  consequently  there  an  ma 
e  quarries  opened  in  it  than  in  the  above-mentioned  for 

Fossils  fbom  the  Okkat  Ooute  ( {Tpper  2ime). 
2/am«.  Loealitie*. 


Hybodua  grosaioonns,  Ag. 
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omya  deltoideai  Som, 
Heraoltiiy  Ag. 

2[ual]8y  Sow, 
archifionin^  Sow. 
A  imbrioata,  Sb^. 
bipartitay  Oo^f. 
gibboea^  Saw. 
lia  oonoentrica^  Sew, 
ampky  iSbio. 

•••         •••         ••• 

ia  oofltatay  Park 
m  globosam.  Bean 
diasiinile^  Saw.    ... 

Baekmanii,  Zyc  and  Mor, 
jra  BimiliB,  LyeeU 

oonoeDtrica,  Sh^, 
Bellona,  D'Orb.     ... 


••• 


▼elatnB,  Oolcff. 
bplicatay  Sow. 
mpressa.  Lye  and  Mor, 
NToboacidea,  Sow.    ... 
Ba  subloba,  Deat.^  ... 

lenB)  Si/w.  .•• 

yaganfly  iSoto. 

arenatus,  Sow. 
,  Sowerbii,  Mor. 
acuminata,  Sow.     ... 
gregaria,  Sow.  * 

BRACHIOPODA. 

[lonella  concima^  Sow. 
eitala  maxillata,  Sow, 

digon%  Sow. 

intermedia,  Sow, 

obovata,  Sow. 

BEpheroidaliB,  Sow, 

ECHINODEBHATA. 

lenia  Lycettii,  WrigJU 

hemicidaroides,  Wright 
.    pustnlata,  Forbes 
imnosa,  Ag. 
idaris  Wrightii,  Forbes 
litee  orbicularis,  FkU. 
tsolodurinus,  Ag. 
clunicularifl^  Llhwyd 
sinnatas,  AtisL 
Woodwfurdii,  Wrighi 


LoeaiUies. 

Near  Ekely  lanea. 
Bluworth,  iso. 
Stoke  Ooldington. 
Piddington,  Ravenatoue. 
Ekely,  Long-Street. 
Weston,  Olney,  &e. 
Denton,  Northanta. 
Near  Ekely  lanes. 
Woolaston,  Northants. 
Hantwell,  Northants. 
Denton  Stone  pits. 
Ekely,  Bucks. 
Bnllington,  Bucks. 
Culworth,  <fec. 
Cul  worth,  Northants. 
Culworth,  Northants. 
Bavenstone,  flkely. 
Several  localities. 
Culworth. 
Gayhurst,  Ekely. 
Denton,  Gayhurst. 
Fragments  in  several  placea 
Culworth. 
Ekely,  &o, 
Ekely  lanes. 
Near  Ekely  lanes. 
Blisworth,  Olney,  Stoke. 
Ekely,  Blisworth. 
Salcey  Forest,  Blisworth,  &e. 


Culworth,  Blisworth,  Ekely. 
Common  everywhere. 
Yardley,  Hastings. 
Piddington,  Culworth,  Gayhurst. 
Gayhurst,  Denton. 
Gayhurst^  Piddington,  Ao, 

Gayhurst  quarry. 
Gayhurst,  Koade,  Blisworth. 
Blisworth,  Culworth. 
Culworth. 
Stowe,  Northants. 
Gayhurst,  Denton,  ^ 
Yardley,  Ekely. 
.Denton,  Oa^VvxKnXi^  k^ 
QaybuTBt. 
MiddletoTi. 
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Name. 

EchlnobrUBiiB  OriMbachu.  Wright 

Clypeua  Plotii,  JT&in        

„       Miilleri,  Wright 

Blisworth. 
BUsworth,  ho. 
Qayhurrtqiamy. 

Corftis,  various. 

Blisworth,  Woolaston,  Aa 

Many  of  the  molluBoa  ooour  merely^  in  the  form  of  OBBta  ;  aome  ho*- 
ever,  are  well  preserved,  and  generallf  entire ;  bat  on  the  wvathmj 
sides  of  manj  blocks  of  Qreat  Oolite,  portion  of  sheUs,  platn  iad 
spines  of  Eohinitea^  star-like  portions  of  the  stems  of  Fettburiiutt^ 
together  with  worm-traoks  and  Serpuhe,  are  common  uion^.  h 
many  of  the  qnarries^  before  reaching  the  good  workable  beds  tL 
freestone  or  hard  limestone,  a  marly  bed  has  to  be  cat  throng ;  Ail 
bed  is  full  of  shells  and  NuoltUitM  dvmieularia  and  other  eohinodama 
In  a  word,  the  Qreat  Oolite  is  by  far  the  most  fossiliferooB  fonnstioB 
of  the  distriot.  Though  this  is  its  general  character,  yet  mila  it 
extent  of  hard  bluestone^  with  soaroely  a  vestage  of  a  foisil,  save  it 
most  B  few  oyster  b1i (ills,  extends  over  the  higTi  ground  east  of 
Boad  station ;  and  what  fdw  foasils  there  are,  are  uauaJly  b  s 
fragmentary  state,  bearing  evidence  of  having  been  drifted  by  cuireuU. 

The  Lower  Zone  next  claims  our  attention,  "  the  NorthamptOQ 
iquivalent,  as  I  before  stated,  with  the  Stoneafield  alate 
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Natica  elegans,  Sow, 
Lithodomus  inclusus,  PML 
Pteropema  marginata,  Lye. 
Oervillia  acota^  Sow. 
Astarte 

vStirflBa        t  •  •         ...         •  •  • 
Lima  impressay  Sow, 
Pecten  Tagans,  Sow. 


Localities. 

(Jayton. 

Gkyton. 

Danes'  Hill. 

Danes'  Hill,  Oayton. 

Gayton,  Duston. 

Danen'  Hill,  Gayton. 

G^yton. 

Doston. 


The  Northampton  sand  lies  immediately  above  the  Upper  Lias 
%y  ;  bnt  as  the  three  meinbers  of  the  Lias  develojied  in  this  district 
>  not  differ  mnch,  either  in  lithological  character  or  in  that  of  their 
nils,  from  the  equivalent  strata  elsewhere,  and  as  I  have  already 
ken  up,  I  fear,  much  valuable  space  with  what  I  have  already  stated, 
must  content  myself  by  enumerating  the  most  characteristic  fossils 
the  Lias  without  giving  any  description  of  the  strata  themselves. 
nay  add^  that  most  of  these  fossils  from  the  Lias  were  found  by  the 
Hectors  of  the  Government  Survey  last  year. 

Fossils  from  the  Lias. — Upper  Lias  Clays. 


Name. 

mmonites  serpentinus,  Rein. ... 
Rauquinianus,  D'Orb. 


-t 


Localities, 
j  Eydon  and  Kingthom 


Northants. 


99 

91 

}9 


bifrons,  Brug. 

HoUandrei,  JXOrb. 
demnites  breviformis,  Vdtz. ... 
ida  ovum.  Sow, 
facites  nnionides,  Jg. 

Ichthyosaurus  communis,  Con, 

Marlstone. 

nmonites  Normianus,  D'Orb Milton  and  Brockall. 

lynchonella  tetrahedra,  Sow.  ... 
rebratula  Edwardsii,  jDov.     ... 
icten  cingulatus,  Gold/. 
msL  jmnctSLtsL,  Sow. 
TdimA  cnasiasimti,  Stuck. 
^acitea  unionides,  J^. 

Marlstone  at  Hellidok. 

nmonites  fidcifer.  Sow. 

annulatus,  Sow. 

Hollandrei,  ITOrb. 

communis,  Sow. 
rebratula  punctata,  Sow. 

„  resnpinata.  Sow. 

ijmchonella  tetrahedra.  Sow. 


99 

>l 

19 

yy 
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The  foBsila  of  the  Lower  Llaa  Clay  are  not  Tery  plentifal ;  and  tit 
:our8c  of  thia  clay  is  much  bidden  by  drift  j  suoh  shells  as  BAyniAoiullA 

kc,  are  not,  bowe' 


OOBEESPONDENCK, 
THE  LUNAK  SBA^. 

To  Ot  Editor  0/  &e  Gtolagitt. 

Sir.  — When  I  «ammeiieed  reading  the  first  Article  io  tba  laat  (the  October)  ngmbv 
of  tlie  Gboloo.IST— n»mBly,  that  headed,  "^yhal  hfla  become  of  the  Luiiw  iimf 
I  expected  to  fiml  that  aome  attempt  woald  be  made  in  it  to  ghow  th&t  it  utt,  A 
least,  probable  tliat  seal  did  formerij  exiat  on  the  Burfare  of  our  eat«Uite ;  and 


B  that  t] 


of  water.  I  a 


think  the  eipectation  a  renaoiiable  one.  But,  reotoiublB  or  otherwise,  it  m 
doomed  to  disappointment,  as  the  existence  of  aucb  sou  in  qaietly  asmmei],  nM 
only  in  the  titular  question  butalao  throughout  the  paper.  Thiu  wehaie  (pageU^I, 
< '  ^Vbeu  we  look  up  to  the  uiood.  what  do  we  see  I  Great  ocean  caritiei  and  w 
water  in  them."  (Page  410),  "They  do  not  tdl  us  what  *eu  fteromi  n/ (At  nmttf 
that  once  tDEuin  them,"  i.e.,  theBO-caUedLonnrSeas.  [Page  113).  "  TJUh  "  (whta 
n  was  further  from  the  earth)  "  it  was  it  had  itsatmospl  '  * 
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liATe  the  eflbofc  of  di^htly  Mping  to  keep  them  there,  certainly  not  to  transfer  them 
to  thb  ade ;  and  thu  not  beoanae  of  the  inteniity  of  the  earth'a  attraction  on  the 
moon,  bot  beoanae  of  the  d^fermet  in  thii  intensity  as  exerted  at  her  centre  and  at 
the  BorfiMe  remote  from  as ;  sach  t^ferenee  enabling  the  earth  to  poll  her  satellite 
rii^riitly  away  from  the  water  on  the  remote  siir£M»e. 

Bat  to  proceed.  Supposing  it  to  be  a  fiMt  that  "  we  cannot  say  there  is  not  a 
Tsaidiial  balance  in  faTour  of  approach"  (of  the  moon  to  the  earth).  Is  it  not 
maVing  an  nnnsiially  bold  nse  of  inability  to  infer  from  it  that  there  is  such  a 
halaiKW  f  Bat  waiving  this  point  also,  and  assuming,  for  the  sake  of  applying  a 
tsofc  to  ibe ap9GmUuionf  that  the  moon  "has  once  been  farther  off — very  much 
fittiherofl^"  it  hj  no  means  necessarily  follows  that  she  has  ever  yet  come  "suffici- 
ently within  the  influence  of  the  earth's  attraction"  for  "  the  waters  of  the  moon 
to  be  transported  to  our  globe."  According  to  the  hypothesis,  the  moon  is  at 
pveeent  neam'  to  the  earth  thfn  at  any  former  period,  and,  therefore,  nearer  than 
at  the  time  of  the  deluge  of  the  **  ^>ecidation"  Now  there  can  be  no  great  diffi- 
culty in  determining  whether  the  thing  could  happen  at  the  present  distance  ;  that 
ia,  wlieiher  the  earth's  attraction  on  a  body  on  the  moon's  surface,  placed  in  the 
stnlght  line  joining  the  centres  of  the  two  globes  (the  most  favourable  position  for 
tho  tiiooesB  of  our  world  in  the  struggle),  would  be  greater  or  less  than  the  moon's 
•ttnustion  on  the  same  body.  In  short,  Is  the  earth's  power,  at  present,  to  steal  a 
"  liOiHur  Sea**  greater  or  less  than  the  moon's  power  to  keep  it  t  If  less  now,  then, 
a  fortiorig  aooording  to  the  hypotbesifl^  it  must  bave  b^eo  less  in  all  former 


Ijet  I  be  the  earth  and  M  the  moon,  A  B  the  line  Joining  their  centres  A  and  b, 
and  o  a  body  on  the  moon's  sur&ce  in  the  line  a  b.  Now  the  attraction  of  a  body 
TMiea  directly  as  its  mass  and  inyersely  as  the  square  of  its  distance  from  the  body 
it  attracts ;  such  distance  being  measured  frx>m  centre  to  centre. 

Putting  the  earth's  radius  =  1,  the  distance  of  the  centres  is  60*2734,  and  the 
ndius  of  the  moon  *2729 ;  henoe  the  distance  of  the  body  o  from  the  seat  of  the 
moon's  attraction  is,  on  this  scale,  =  '2729,  and  from  the  centre  of  the  earth 
»  60-2784  —  '2729  =  60*0005. 
Also,  taking  the  mass  of  the  earth  as  unity,  that  of  the  moon  is  *011864. 
TImo,  if  a  and  A'  represent,  respectively,  the  attraction  of  the  earth  and  moon  on 
thfO  body  OL  we  haye 

A  :  A'=l  X  •2729«  :  -011864  x  60-0005" 
=  -0744744  :  40*89875 
»1  :  549-12. 

That  is,  in  roond  numbers,  the  earth  attracts  the  body  550  times  less  than  the 
moon  do^  ;  or  whatever  inclination  our  attractive  influence  may  give  a  "  Lunar 
Soa"  to  preciidtate  itself  on  us,  the  moon  gives  it  550  times  greater  inclination  to 
■tay  at  home ;  and  according  to  the  hypothesis,  this  disparity  of  inclination  was  still 
gioater  in  eariier  times,  and  the  more  bo  in  proportion  to  the  antiquity  of  the 
time. 

But  sappcee  the  organ  of  Stay-at-home-ness — I  think  the  phrenologists  call  it 
**  Inhabitiyeness" — lobe  so  feebly  developed  in  a  "Lunar  Sea,*'  that  it  would  pro- 
osed  en  its  travels,  is  it  certain  that  it  would  go  to  the  earth  f  Why  not  to  the  sun  t 
Wa  are  told  (page  414)  that  "it  is  not  likely.'^  So  I  think.  But  let  us  see  whether 
tiie  earth  or  sun  would  hold  out  the  greatest  attractions  at  present  for  a  "  Lunar 
Sea**  on  its  travels.  Tt  is  simply  the  questbn,  which  of  the  two  bodies  attracts  the 
moon  mott  powerftiUy  t 
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Let  s,  E,  ODd  H  ba  th«  inn,  ekiih,  and  moon  TcapeeUvely  ;  mm]  Un  iMt  li  m 
junctiim  with  tbc  first,  u  kcd  from  the  Moond.     It  will  be  •affiaeDtlj  Mconlih 
uur  present  purpoaa  to  take  the  diiitaiice  of  the  canlrga  of  the  euth  anil  n 
aa  =  60  ndii  of  tlw  former  body,  the  distuice  of  the  ceatrea  of  tha  itm  and  m 


-^6 


=  2:1,  us  4  timea  U 

'eepectlvuly,  i 


if  the  lUD  at  359,561  tii 


3S9S51  X  60*  :  1  X  23,  9$i* 

-S9sa 


-9:4  nearly. 

Ho  that  thaaun'a  claim  to  a  visit  from  a  "  Lunar  Sea"  in  gn^ter  tbao  tba  eaflk'i 
in  the  radoor  0  to  4  ;  and  if  the  moon,  according  to  the  hypotheaii,  were  lonHrtf 
furthur  from  tlie  oartli,  iihu  would  be,  by  bo  much,  nearer  to  the  sun,  when  IB  ma- 
junction  ;  and  hence  the  sttraclion  of  the  earth  on  the  moon  woulil  be  kai,  lai 


Torquay,  Oct.  1211, 1861. 
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'  the  globe  to  be  smooth,  it  would  be  surrounded  by  a  stratum  of  water,  B, 
lal  depth  all  over,  and  this  again  by  an  atmosphere  also  of  equal  depth, 
ion,  however,  as  the  smooth  aurhce  gets  broken  up  and  oonverted  into 
B  and  hollows,  the  water  would  betake  themseWes  to  the  lower  parts — 
B,  the  parts  nearest  the  centre    of 


Fig..l. 


f — cleaving  the  higher  or  more  dis- 
%riB  dry,  these  again  covered  with 
mosphere  now  of  unequal  depth, 
'arying  with  the  height,  that  is,  the 
ce  from  the  centre  of  gravity  of  the 
nt  parts  of  the  surface.  This  may 
1  to  be  almost  the  condition  of  our 
varied  by  tides  in  the  sea,  and  winds, 
1  the  atmosphere :  the  cause  of  these 
subject  for  discussion  here.  Let 
w  suppose  a  globe  (fig.  2)  in  which 
itre  of  gravity,  B,  does  not  coincide 
he  centre  of  symmetry,  A.  Draw  a 
ter  through  these  pointH  (A  and  B) 
"oloog  it  to  G ;  the  laws  of  gravita- 
nll  in  this  case  make  all  the  waters 
^ng    to  such    a    globe    concentrate 

the  prolonged  diameter  on  the  side  of  the  globe  nearest  to  the  centre  of 
y,  and,  provided  the  surface  be  altogether  smooth,  they  will  form  a  perfectly 
u*  sea,  D,  deepest  in  the  centre,  g^ra- 

shallowing  towards    its    circumfe-  Fig.  2. 

;  this  again  overlaid  by  all  the  atmo- 
),  E,  assuming  in  its  outline  in  like 
ar  a  perfectly  circular  form  and  also 
3t  in  the  centre  ;  inequalities  in  the 
!e  of  the  globe  will  of  course  modify 

appearances,    but  a  sufficieut  dis- 

b^ween  the  centres  will  occasion 
side  of  the  globe  most  distant  from 
ntre  of  gravity  to  be  as  destitute  of 
or  air  is  that  portion  of  the  moon's 
e  which  has  ever  been  exposed  to  the 
igation  of  our  telescopes.  Unite  two 
globes  as  in  fig.  3.  In  which  A, 
tenting  the  earth,  has  its  seas  distributed  all  over  its  surface,  the  whole 
I  an  enveloping  atmosphere,  and  B,  the  moon,  having  its  centre  of  gravity,  x, 
distant  from  the  earth  than  its  centre  of  symmetry,  B,  then  its  water  and  air 

take  the  form  represented  in  the  figure  ;  and  the  moon  always  keeping  the 
lide  towards  the  earth,  it  is  quite  evident  that  her  sea  and  her  atmosphere 
never  be  seen  by  an  inhabitant  of  the  earth.  It  is  thus  clear  that  no  moim- 
idges  are  required  to  keep  the  Lunar  Seas  from  flowing  towards  the  side  next 
arth,  nor  in  this  case  would  any  of  the  visible  inequalities  there  ever  be 

0  retain  the  smallest  appreciable  quantity  of  either  air  or  water. 

t  effect  of  gravitation,  as  exerted  by  the  earth  on  the  waters  of  the  moon, 
sing  it  thus  constituted,  is  by  no  means  so  readily  understood  ;  but  strange 
nay  seem,  it  would  only  occasion  such  a  tide  in  the  Lunar  Seas  as  would  tend 
n^ease  their  central  depth  ;  in  other  words,  to  heap  up  their  waters  in  that 
f  the  moon  which  lies  most  distant  from  the  earth. 

n  to  the  unassisted  eye  the  surface  of  the  moon  showing  different  shades  of 
',  may  suggest  the  idea  of  heights  and  hollows  existing  in  that  planet ;  the 
)pe  proves  the  existence  of  mountain  ranges  generally  of  a  circiilar  form,  and 
ge  comparatively  level  plains,  which  at  one  time  were  supposed  to  be  seas, 
mce  their  names,  *'Mare  Nubium,"  &c.,  &c.  Modem  observation  proves 
lo  waters  roll  in  these  seemingly  arid  wastes — in  my  opinion,  the  inquiry 
here  naturally  suggests  itself  to  the  observer  is  not,  what  has  become  of  the 

1  of  these  so-ciJled  seas  ?  but,  did  waters  ever  exuit  Vn  \^em.\    \^qa.  <yiKwvvu^ 
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Fig.  B. 


byteleacopeibf  gnktpower,  nuh  ■■  Lord  Bowc'i  DMgnUeaBt  nfloetor,  tk*  N 
tain  nagM  aeem  mlmort  withoat  excsption  to  be  of  TolcanJD  crighi ;  goienltf  i* 
onlar,  with  >  oentr^  *>Uey,  tunu  ipil 
in  ita  oeotra  •  imaJI  omycal  hil^  ttaji* 

mnible  niwrt  troTiilrTftllj  mir   [^iirAiil 

volcanoB;  even  tliu  Uva  turrtnU  mJ  ni 
CUD  is  stnliGckCion  are  in  aoiut  dorit 
tracsable,  while  Qcnther  on  tbor  nggi 
aides,  nor  on  tbe  eDormona  blocki  wUcb  it 
one  or  (wo  ioBtaDcea  are  Tuibtjftnwd 
over  the  flat  botloma  of  tbe  central  Tallest 
doflfi  the  abradiDg  power  of  water  appiv 
ever  to  have  exerted  ita  ebiength,  «tii 
although  these  ceiitral  vallejs  are  ekiiEJt 
aauk  betow  tbe  lerel  of  tlie  general  iii- 
face.  At  the  lamo  time  it  is  bat  jan  la 
■tate  tliat  targv  reeioni  ure  ako  In  bs 
fouud  perfecti)'  lerel,  and  i 
sensing  ua  alluvial  chanf  ler, 
two  caieti  mountain  ranges  wbich  aSM 
no  proof  ofiolcaoio  Btructore  hare  aba 
been  obaerved. 

Another  qoectioD  natmallj  B<iggttlt  It- 
Mlf.  Allawmg  that  at  one  time  seu  nOel 
and  rivera  rao  on  the  laoa  of  tha  mooa 
pteseiited  to  our  earth,  hdiI  that  b^  mma 
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ORADLEY  FTERASPIDEa 

Dbab  Ba, — On  the  part  of  Mr.  Boberts  I  muBt  be  thankfU,  I  sappoee,  for  the 
oonoenum  extracted  from  Mr.  B.  B.  Lankeeter,  whose  "  everf^*  has  now  diminished 
into  "  wumi^**  and  whose  "  wualt*^  after  uiother  month's  recollection,  will  probably 
■hrink  into  "»  vanishing  quantiW." 

At  the  eariieat  cpportnnity  I  shall  submit  the  fish  in  question  to  the  examination 
of  Sir  P.  M.  Be  Gray  Eaerton ;  meanwhile  let  it  pass  as  P,  roitratm.  This  note 
will  tberefbre  eloae  the  soDJeot.  With  many  thanks  for  the  kindness  and  courtesy 
of  the  Editor, 

Youns  &o., 

MJlLLJEUB. 


HXTMAN  REMAINS  IN  THE  VALLEY  OF  THE  TRENT. 

To  the  Editor  of  the  Qeologiet. 

SlBy — It  was  my  intention  to  abstain  from  offering  any  opinion  upon  these 
"remains,"  until  Dr.  Bevor,  of  Newark,  had  recovered  them  and  given  me  an 
opportunity  for  their  inspection ;  but  the  letter  of  J.  H.  W.  in  your  last  number 
indnoea  me  to  offer  a  few  remarks. 

The  first  account  of  these  remains  came  from  a  mutual  friend  of  myself  and  Mr. 
F.  Drake,  residing  in  the  Yale  of  Belvoir,  and  from  some  want  of  detail  in  the 
oommunioation,  it  was  supposed  they  were  found  in  the  "Yale,*  but  on  a  visit 
we  found  the  true  state  of  the  matter,  that  they  were  found  in  an  excavation  made 
for  the  foundation  of  a  bridge  built  by  the  Great  Northern  Kailway  at  Muskham, 
a  village  about  two  miles  from  Newark.  We  visited  the  spot,  and  made  notes  from 
Mr.  Chowler^s  very  clear  and  detailed  account  of  the  excavation,  with  which  he  was 
fcunilJAr  from  Its  Commencement  to  its  termination,  it  being  upon  his  £EU7n.  Most 
nnfortonately,  in  geologizing  recently  at  Aust  Clifi^  on  the  banks  of  the  Severn,  I 
lost  my  pocket*book  containing  these  notes,  but  the  details  are  yet  so  fresh  in  my 
mind  that  I  can  recal  them  without  difficulty. 

The  excavation,  although  surrounded  on  all  8%de$  by  a  very  pure  gravel  of  an 
odireous  character,  such  as  is  common  to  the  Trent  valley,  was  not  made  in  a 
gravel,  but  in  a  succession  of  soft,  unctuous,  alluvial  deposits,  sometimes  sandy  and 
pebbly,  butall  dark  coloured,  and  so  soft  that  a  stick  could  be  thrust  into  them  with 
ease ;  the  beds  were  so  distinct  as  to  give  the  appearance  of  being  deposited  at 
dififorent  times ;  at  least,  the  impression  produced  was  that  the  materials  were  not  all 
powned  in  together.  It  was  at  the  bottom  of  these  beds,  and  before  penetrating 
into  the  ffravel  beneath,  that  the  remains  were  found  :  the  conclusion  I  came  to  was, 
ikaX  origmally  there  had  been  a  deep  hollow  or  pit,  either  natural  or  artificial,  which 
had  been  filled  up  with  riverniilt  by  a  wccesnon  of  overflows  of  the  Trent ;  such 
depressions  in  the  Trent  vallepr  are  common  enough.  I  saw  one  opened  in  con- 
tinoing  the  Great  Northern  hue  to  Nottingham ;  it  was  filled  with  a  soft,  black, 
tenacious,  peaty  mud. 

The  chanurter  of  the  remains  is  somewhat  against  their  being  found  in  a  ''  drift" 
gravel ;  elephant  remains  are  common  enough  in  the  '*  drift"  of  the  Soar  valley,* 
and  thejr  may  easily  have  been  brought  into  the  Trent  by  fioods  washing  them  out 
of  the  banks  of  the  Soar,  flowing  as  it  does  for  many  miles  through  beds  of  this 
**  drift  gravel ;"  and  at  the  junction  at  Bed  Hill  these  would  be  poured  into  the 
Trent  stream,  and  mingling  with  modem  remains,  would  be  swept  into  these  hollows 
in  the  vaUey  at  the  time  of  any  great  flood.    Tins  would  account  for  the  pottery,  a 

•  CMogid,  toL  ii.  p.  174. 
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vary  puizling  ftflair,  if  we  anppofle  those  renikins  conteTDparuieoo*  whli  tha  U 
gmvrl  »nil  elephant  runiiiiBii. 

I  ahould  nuppoae  the  ilrift  gravel  of  the  Trent  valley  tma  dapomiai  whaflt 
vaVB8  of  a  tidkl   river  (poaBibly  reacliine  u  far  up  aa  Burtan-on-Trent)  wiM« 
the  one  eiile  the  BuDter  Sandstone,  on  which  atanda  Nottingham  Caatle,  aod  a  Ot    ' 
other  the  ateep  alopes  of  "  Clifton  Grove,"  and  tlie  long  ridg«  of  IViaaac  hilli  tff-    I 
niinnting  at  Eted  Hill,  depositing  the  gravels  found  ao  abun<UDtlj  an  tbeir  Bortbn 
skies,  hut  that  certainly  would  bo  an  age  far,  very  far  back  in  time,  oompand  wUt    \ 
the  age  of  the  deposits  at  Muakhair 


;  15(A  Oct.,  1861, 


jAIfU  Pun. 


FOREIGN    CORRESPONDENCE. 


Abtlraet  from  Profettor  Saett't  Paper 

ON  THE  LARGE  CARNIVORA   FOUND  IN  THE 
AUSTRIAN   TERTIARIES. 

(Imperial  Academy  of  Sciences,  Vienna,  Froceedinge,  Vol.  xliii.  p.  817, 
Meeting,  Maivli  7, 18G1.) 
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Iain's  Offloe,*  have  enabled  me  to  Tlait  daring  the  summer  of  1860 
the  whole  western  side  of  the  Vienna  basio,  and  to  measure  altitudes 
fit  for  being  made  a  basis  of  a  tabular  synopsis  of  the  bath  jmetrioal 
distribution  of  our  tertiary  marine  fauna.  M.  de  Schwabenau  having 
kindly  informed  me  of  the  discoveiy  of  a  Tertiary  bone-bed  at 
Baltavar  (W.  Hungary),  the  Imperial  Geological  Museum  entrusted 
me  with  a  mission  to  this  place,  where,  by  long-coatinued  diggings,  I 
Buooeeded  in  findiDg,  in  an  horizon  which  I  thiok  answers  to  the  gravel 
of  Belvedei'e  (Vienna),  remains  of  species  roost  characteristic  of  the 
well-known  Faana  of  Pikermi,  in  Attica, — such  as  Mcuhairodus  cul* 
tridena,  Uycsiva,  Hipparlonumy  Dinotherlum  sp.,  Rhirt/)cero8  sp.,  Sus 
Ei^ymanUuuSy  AtiiihjiJe  bremtxn'yiU,  HeUadotherium  J^anei'voyi,  Hippo- 
th^um  ffiocile,  &o, 

A  rich  collection  of  Pikermi  fossils  i^ecently  sent  to  the  Imperial 
Museum  by  Bai*on  Breuner-Felsach,  then  Uis  Majesty's  Amliansador 
at  the  Court  of  Athens,  came  Id  due  time  to  conSrm  me  in  the  con- 
viction of  the  identity  of  roy  Second  Mammalian  Fauna  of  the  Vienna 
basin  (Inzersdorf,  Belvetlere)  with  those  of  Pikermi,  Eppelbheim,  and 
Mr.  Lartet*s  ''Miocene  sui)<5i-ieur "  (Cucuron,  Vauolu8e),t 

Other  remains  of  Mammalia,  ])i*eserved  either  in  public  or  in 
private  collections,  have  convinced  me  that  our  Vienua  marine 
deposits,  including  remains  of  Mdstodo'fh  anguatidenSy  MasL  topiroides, 
AnchUherium  Aurelianense,  and  Lisiriodon  spUiuletis^  answer  exactly 
to  M.  Lartet*s  "Miocene  moyen,"  an  horizon  to  wh>ch,  as  proved  by 
the  specimens  in  the  collection  of  the  Joanueiim  at  Giat^  the  coal- 
bearing  tertiaries  of  Pai-schlug,  Eibiswald,  Wies,  and  Aflohtz  (Styria) 
must  likewise  be  referred. 

The  ooal  of  Zemlye,  near  Totis  (Hungary),  including  remains  of 
AfUJtTctcoihervwnh  magnum^  together  with  the  deposits  of  2joaercado 
(Venetia),  Cadibona  (Piemout),  and  Bochette  (Canton  de  Vaud), 
represents  another  and  lower  horizon,  answering  M.  Lartet*s  "  Miocene 
Inf^rieur,"  or  the  '' Aquitanian  strata"  of  the  Helvetian  Palseontolo- 
m^  and  the  Fauna  of  which  is  anterior  to  the  formation  of  the 
Vienna  Basin  in  the  strict  sense  of  the  term. 

Before  general  results  can  be  drawn  from  the  comparison  of 
terrestrial  Mammalian  Faunae,  the  species  of  some  of  the  most  impor- 
tant ^unilies  must  be  duly  determined  and  limited,  to  obtain  (at  least 
partially)  a  basis  such  as  has  been  obtained  from  the  marine  Faima 
by  the  distinguished  researches  of  MM.  Homes,  Eeuss,  d'Orbigny,  ko. 

For  obvious  reasons  Camivora  are  constantly  very  inferior  in 
individual  number  to  their  herbivorous  contemporaries ;  and  conse- 
quently their  fossil  remains  are  comparatively  scarce.  Even  in  our 
country  the  individuals  of  Ursus  apelceus,  buried  in  one  single 
cave  under  diluvian  deposits,  may  in  some  cases  be  numbered  by 
hundiedsy  and  the  remains  of  badgers  are  said  to  be  equally  frequent 

•  Tienna  Imperial  Hmenm  of  Natural  Hittoiy,  AntiqmtiM,  i^o.,  ib  wdl  m  the 
Imperial  Galkor  of  Pictures,  ia  under  the  oontrolof  Hia  Majeat/a  Lord  Cham- 
benun'a  Office,  from  whoae  Amda  they  receive  their  allowances. 

t  Bulletin  de  laSoo.  G^L  de  France^  1809,  VoL  xvi.  p.  470. 
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in  the  WTee  of  N.  Bohemia.  One  Bingle  oave  near  Theisehok  (V. 
Hungary)  afforde^l  remains  of  bean,  woWee,  foxe$i,  martins,  lai 
hyenas — Imp,  Gaol.  Inafitute,  Jahrbnch,  I808,  f^rrhaniittatjm, 
p.  147)  ;  another  cave  iu  Hungac;  oontaiiiB  a  rem&rkable  qiunlitjif 
Fdla  sjidtea.  The  real  cause  of  these  great  numbers  is,  howeTsr,  tint 
these  caves  were  once  the  retreats  of  these  animals,  wh^re  for  1 
number  of  subsequent  generations  their  remains  were  accnmulatcd. 
Gamivora  are  notably  scarcer  iu  the  diluvial  Loam  (Loes)  ot  tb* 
plains ;  and  what  I  myself  saw  in  such  localities  is  little  better  Una 
some  few  fragments. 

Besides  some  loose  teeth  from  the  marine  littoral  depoaiti  d 
Nnasdorf,  near  Vienna  (referable,  as  M.  H.  von  Meyer  remuM 
many  year^  ^o,  to  four  different  species,  one  of  them  probably  iasK- 
tivorous,  but  insufficient  for  accurate  determination),  and  an  anterior 
half  of  a  lower  jaw  from  a  Mammal  (probably  referable  to  the  funilj 
Canidte),  out  of  the  lignite  of  Eibiswald,  kindly  communicated  to  w 
by  Profeasor  Oichhom,  I  know  only  three  s[)ecies  of  Tertiary  Cuiu- 
vora  exiating  in  Austria,  and  these  are  Maciiairodus  cidtriiUns  (ow 
individual),  Hywna  Bipparionum  (two  individuals),  and  AtnfAiqn 
intenrndiat  (one  individual). 

Machairodua  aiUridens. 
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Felflaoh  to  the  Imperial  MoBemn  is  a  left  upper  jaw^  from  a  joimg 
indiyidoal  just  cbangmg  its  teeth ;  a  remarkable  specimen,  as  almost 
ptOTiJig  the  identity  of  fff^€Bna  Hippariomun,  Gerv.,  with  H,  eximia, 
Hoth.  and  Wagn.,  and  admitting  a  more  accurate  comparison  of  this 
qpedes  with  Hyasna  speicea  and  their  living  congeners. 

The  indiyidual  first  described  by  M.  Gtervais  {ZooL  PaL  Franf, 
p.  I2I9  pL  xiL,  £  1)  differs  from  the  Pikermi  specimen  only  by  being 
less  in  size ;  another  individual  (Joe,  cU,  pi.  xxiv.,  f.  2-5),  described  by 
him  as  being  "  equal  in  size  to  Iiycena  spelcea,  and  H,  eroctUOj^  leaves 
no  doubt  as  to  the  specific  identity  between  the  individuals  of 
Pikermi  and  Cucuron  (Dept  de  Yaucluse) ;  affording  at  the  same 
time  an  argument  for  the  diffusion  of  this  species  over  the  whole 
of  Middle  l^irope. 

The  tubercular  tooth  of  H,  Hipparionum  surpasses  in  size  those  of 
any  other  living  or  extinct  congener ;  and  the  shape  of  the  root  sug- 
gesting the  presence  of  an  independent  apophysis  on  the  posterior 
portion  (somewhat  damaged  in  our  specimen),  the  form  of  the  fossU 
tooth  stood  next  to  the  tubercular  tooth  of  young  individuals  of  the 
living  J7.  Juaeck  There  are  still  other  analogies  with  the  dentaiy 
system  of  young  individuals  of  living  species. 

Amphicyon  intennddwa,  H.  v.  Meyer. 

The  fresh-water  limestone  of  Tuchoritz  (Bohemia),  first  described  by 
Professor  Reuss  {Vienna  Imp,  Academy  Proc,  1860,  voL  xliL,  p.  56), 
contains  a  certain  number  of  Mammalian  remains,  among  which,  be- 
sides those  of  Bhinoceros  or  Acerotherium^  of  Chosrolherium  Sanson 
nienaSf  Lart  {Stu  Cheerotherium,  Blainv.),  and  FakBomeryx  Schetichzeri^ 
H.  V.  M.,  mixed  with  some  few  impressious  of  leaves  {Dioepyro- 
hrtuhyeepalOy  A.  Br.,  and  LeguminosiUe  ProserpincB  [?],  Heer),  Pro- 
fessor Suess  has  recognised  eighteen  loose  teeth,  entire  or  fragmentary, 
belonging  to  one  and  the  same  individual  of  a  large  carnivorous 
DianunaL 

The  laniaxy  tooth  of  the  left  lower  jaw,  quite  different  from  the 
analogous  teeth  in  the  genera  Fdis,  Hyama,  and  Ureua,  belongs  evi- 
dently to  an  animal  of  the  fiunily  Canidce,  evidently  of  more  omnivorous 
habits  than  any  other  of  this  fieunily,  and  larger  in  size  than  OanU 
yeschereeneisy  Can.  Iseiodarenais,  or  any  other  fossil  species  immediately 
refisrable  to  the  genus  Amphicyon,  Bhunv. 

The  laniary  tooth  of  the  upper  left  jaw,  far  inferior  in  size  to  the 
same  tooth  in  the  Wolf,  and  of  a  more  omnivorous  character,  next 
resembling  Amphicyon  minor,  Blainv.     (Tab.  xvi.) 

The  fragments  of  molar  teeth,  minute  and  incomplete  as  they  are, 
prove  the  existence  of  at  least  three  molar  teeth  (one  more  than  in 
the  genus  Canie),  of  which  the  third  or  hindmost  is  provided  only 
with  one  root.  The  incisive  teeth  resemble  those  of  Amphicyon  as 
figured  by  Blainville ;  one  of  them  shows  conspicuously  the  com- 
pressed  and  flattened  shape  characteristic  of  this  genus.     From  all 
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(heso  dronmstances,  tho  following  congtitntion  of  the  dental  ijstemof 
the  Ctumivoi-e  whom  remains  aro  found  ia  the  fresh-water  limestoK^ 

Tuchoritz  may  te  inferred.  Inoisora  very  mucli  flatU.-Ded,  wjibont 
superior  apophyaia,  the  outer  upptr  ones  canine-like  ;  cauLoes  strooj 
moderately  incurved,  of  oval  transverse  section,  each  with  two  stroog 
vertical  ridges  ;  Pre-laniariea  very  high,  number  trnksown  ;  I^oiario, 
especially  the  npper  ones,  comparatively  small,  of  evidently  omu- 
VorouB  character  in  both  jaws  ;  Upper  Molars  more  than  two,  the  lut 
one  rooted  ;  of  the  Loiiv'er  Molars  the  last  or  peauttimate,  with  un^ 
root,  ia  only  knowa. 

All  these  characters  concur  in  denoting  a  geuas  of  the  CanuJa  la* 
carnivorous  than  the  typical  genus  Canis,  and  even  leas  so  than  in; 
other  form  of  the  Tertiary  genus  Amphicyon  aa  m&de  koovn  bf 
BlainvillflL  Notwithstandiug  certain  analogies  with  Otoeyan,  the  U»et 
camivoru^M  genus  of  living  Canidte,  there  is  no  reason  for  genemaHy 
Bejiamting  the  form  here  in  quostion  from  Ampkieyon. 

None  of  the  species  established  either  on  BlaiuTille's  figures  nor  on 
generally  rather  incomplete  remaina  found  in  Tertiary  deposits  bang 
found  to  agree  completely  with  the  apecimena  irom  Tuchoriti,  I  thought 
pvo|ier  to  couBult  Al.  H.  v.  Meyer,  who  had  previouBly  deeoribed  BOrae 
species  of  Amphicyon  from  the  Tertiariea  of  S.  Gertnanj.  This  di»- 
tinguiabed  Paieeontologist  answered  me  kindly  in  the  following  words ; 
"  The  species  whoae  teeth  von  were  pleased  to  send  "  *     " 


601 


MEETING  OF  SAVANS  AT  SPEYER. 
By  H.  C.  SoBBT,  F.R.S. 

Hayiko  been  present  at  the  meeting  of  German  naturalists  (Yer- 
aunmlnng  dentscher  Naturforscher  und  Aerzte)  held  at  Speyer  iu  the 
middle  of  last  September,  I  thought  that  probably  a  short  account 
of  saoh  papers  as  were  more  or  less  closely  connected  with  geology 
might  interest  some  of  your  readers.  On  the  whole,  the  meeting  is 
analogous  to  our  British  Association,  the  various  branches  of  science 
being  divided  into  nine  different  sections ;  but  a  larger  number  of 
miBoellaneous  subjects  are  brought  before  the  general  meetings.  I 
confined  myself  entirely  to  the  section  for  minei'alogy  and  geology,  at 
which,  however,  no  veiy  great  number  of  papers  were  read. 

In  opening  the  proceedings,  the  president  for  the  first  day.  Dr. 
Noggerath,  gave  an  account  of  M.  Daubr^*s  experiments  in  connexion 
with  the  theory  of  volcanoe,  described  in  the  May  number  of  the 
"  CieologiBt**  for  this  year,  p.  195,  and  expressed  doubts  as  to  whether 
with  an  indefinitely  greater  thickness  of  rock  than  that  used  in  the 
experiments  the  tension  of  the  steam  would  be  indefinitely  increased. 
M«  Danbr6e,  on  his  arrival  a  day  or  two  after,  admitted  to  me  that 
this  doubt  luul  already  occurred  to  him,  and  said  he  intended  to  clear 
it  up  by  experiment. 

Ihrofessor  Blum,  whose  investigations  and  writings  on  pseudomorphs 
are  so  well  known,  read  a  paper  on  the  question  whether  certain 
examples  are  really  due  to  alteration,  or  whether,  as  argued  by  M. 
Delesse,  they  are  merely  crystals  of  a  foreign  substance  enclosed  in  an 
unaltered  crystaL  He  exhibited  a  veiy  excellent  series  of  specimens, 
which  I  had  previously  carefully  examined  with  him  at  Heidelberg, 
and  they  appeared  to  me  to  completely  establish  his  own  views  with 
reference  to  those  particular  cases.  After  this  the  president  said  that 
the  subject  of  pseudomorphs  had  been  brought  before  the  members  of 
the  section,  but  perhaps  they  did  not  know  that  a  manufacturer  of 
pseudomorphs  was  present  amongst  them,  and  called  on  me  to  exhibit 
and  describe  the  specimens  I  had  with  me.  I  said  that  in  my  experi- 
ments I  had  endeavoured  to  accomplish  my  purpose  rather  by  length 
of  time  than  by  a  very  high  temperature.  In  some  cases  I  had  kept 
crystals  of  various  minerals  in  the  appropriate  solutions  for  many 
months,  at  the  ordinary  temperature ;  and  for  other  pseudomorphs 
had  enclosed  the  crystals  in  tubt-s  of  glass  or  brass  and  kept  them  for 
some  weeks  or  months  in  the  boiler  of  a  steam  engine  at  a  heat  of 
about  145^  0.  (293^  F.).  In  this  manner  I  had  succeeded  in  making  a 
considerable  number  of  pseudomorphs,  similar  to  those  met  with  in 
nature  ;  the  only  striking  difference  being  that  often  the  manufactured 
specimens  are  of  smaller  grain,  and  have  sharper  angles.  Amongst 
them  are  carbonate  of  lime  in  the  form  of  gy\>s\xtc\^  oC  ^\xc!iit-^\|Nc^^xv^ 
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of  carbonate  of  baiTta;  carbonate  of  iron,  and  carbon&te  of  nDcii 
the  form  of  calcite,  and  of  aragonite  ;  carbonate  of  batyte  in  the  (in 
of  the  sulphate  ;  and  carbonate  of  iron,  and  the  black  oxide  of  iroB  a 
the  form  of  gypeam,  in  which  latter  two  instances  there  lua  been  t 
comjilete  replacement  of  the  origiDal  constitueuta,  bat  the  OTBtilliiH 
form  ia  perfectly  preserved. 

Dr.  Kurz  read  a  paper  on  the  variegated  sandstone  of  Gen&u^, 
the  chief  point  being  whether  certain  beds  which  have  been  looked 
upon  OH  dejwsited  one  over  the  other,  were  not  really  con  tern  poraneoa^ 
but  formed  under  different  physical  conditiona  After  which  JDr.  Mobr 
made  some  observations  on  the  origin  of  limeatone.  He  tbinka  ihelli 
and  corals  abstract  theircalcareousBubBtance  from  the  gypsum  dinolred 
in  tho  sea  water,  and  that  the  carbonate  of  lime  bronght  into  the  Ma  bj 
rivers  is  altered  to  the  sulphate  by  the  solpharetted  oompoandi  gnw 
off  from  decaying  organic  bodies.  Dr.  Redenbacher  described  in 
detail  a  new  species  of  Pterodaotyle  &am  Bolenhofen,  and  then  Dr. 
Otto  Buchner  read  a  paper  by  Haidinger  on  his  viem  reqwctisg 
meteors,  of  which  notice  ia  made  in  the  lut  nnmber  of  tho  "  GeMogaT 
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Dr.  Baohner  is  now  occupied  with  a  monograph  on  meteors,  and  is 
inxioas  to  figore  all  that  are  known.  For  this  purpose  he  would  feel 
SKtremely  obliged  if  any  one  who  possesses  specimens  would  send 
drawings  of  them  to  him,  to  Giessen,  with  a  statement  of  their  weight. 
Drawings  of  those  in  the  BritiBh  Museum  are  already  promised. 

FrofesBor  Knop  gave  a  very  complete  account  of  certain  copper  ores 
firom  Afinoa»  describing  the  various  decompositions  and  changes  they 
have  undergone,  and  confirming  his  conclusions  by  experiments.  This 
led  to  a  considerable  discussion,  in  which  it  was  argued  that  in  some 
places  the  &cts  were  the  very  opposite  to  what  the  author  had  stated, 
and  it  was  concluded  that  in  some  instances  reverse  chemical  decom- 
positions  had  occurred,  as,  for  instance,  the  change  of  carbonate  of  lead 
to  the  sulphuret,  and  of  sulphuret  to  the  carbonate. 

M.  Van  Beneden  described  the  numerous  and  excellent  fossils  now 
being  found  in  excavating  for  the  fortifications  at  Antwerp,  including 
a  number  of  vertebrata.  The  shells  are,  on  the  whole,  like  those  in 
the  basin  of  Bordeaux,  and  show  that  the  strata  are  of  Miocene  aga 

Mr.  Grothian  exhibited  some  fossils  from  the  tertiaries  and  chalk 
near  Brunswick.     The  most  remarkable  of  these  were  some  curious 
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ani]  interesting  Bpongea,  and  through  the  kiadaeas  of  tho  ftatltor  I  » 
able  to  give  outline  drawings  of  the  moat  ch&racterietio  fbnii&  Om 
of  tlie  principal  objects  he  had  in  view  wus  to  ehowr  that  the  diflintf 
Bpecies  described  by  GoldfuM  and  Rbmer  are  only  varietim. 

I'lofewnr  Kjcnil^  of  Cbristiania,  read  a  paper  on  the  externum  lad 
origin  of  the  iron  ores  of  Norway,  which  he  argued  are  daa  to  enp- 
tiou;  and,  as  fiir  as  the  manner  of  their  oconrrence  ia  oonoenw), 
may  be  well  oomparod  with  tra])  dikes.  At  the  aanie  time^  by  Ikt 
term  eruptive  he  did  not  necessarily  mean  that  they  irei«  of  noi 
igiieouB  origin. 

Dr.  Blialoblotfiky  brought  forward  various  ohjectioDs  to  the  Uttorf 
of  the  ])urely  igneous  origin  of  granite.  As  is  well  known,  and  u 
has  been  pointed  out  by  many  authors,  those  difficulties  are  ao  great 
that  not  B,  few  geologists  have  gone  into  the  o]i])08ite  extreme,  and 
almost  entirely  denied  the  instrumentality  of  an  elevated  tempentart; 
Since  I  myself  have  argued  agunst  both  these  extreme  views,  and  in 
favour  of  a  theory  which  I  look  upon  as  a  sort  of  happy  medium,  I 
am  so  &r  prejudiced  as  to  admit  the  truth  of  some  of  the  author's  ob- 
jections, but  to  think  he  oai'ried  his  conclusions  too  Ltr  against  tha 
igneous  theory. 

Dr.  Tolger  afterwards  ezhilnted  and  dcnoribed  some  pebbles,  said 
to  lie  Eometimes  water-worn,  which  occur  in  a  hrecciated  vein.  Hw 
a  between  the  fragments  and  pebbles  arc  filled  with  a  cryaUllins    I 
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those  from  otli^ni  ad  as  to  learn  the  oircumatanceB  under  which  thia 
peculiar  yariety  had  been  prodaced. 

At  the  general  meetinga  no  paper  of  geological  interest  was  read 
except  that  by  Dr.  ZSllner,  on  the  nutrition  of  plants,  in  which  he 
described  aome  experiments  made  along  with  Liebig,  showing  that 
tiie  inorganic  constituents  are  not  merely  derived  from  the  substances 
existing  in  a  soluble  form  in  tbe  soil,  which  would  soon  be  washed 
oat  by  the  action  of  tbe  ndn  water,  but  that  the  rootlets  have  the 
power  of  dissolving  substances  insoluble  in  rain  water  by  means  of  an 
acid  excretion.  They  bad  found  that  the  development  of  the  rootlets 
ia  in  inverse  proportion  to  the  richness  of  the  soO,  and  thus  by  an  in- 
crease in  the  sphere  of  their  action  the  rootlets  make  up  for  the  poverty 
of  the  aoiL 


PROCEEDINGS  OP  GEOLOGICAL  SOCIETIES. 


Liva&pooL  Geolooical  Socistt. 

October  8. — ^Tiie  Rev.  Professor  H.  Griffiths,  Vice-President,  in  the  chair. 

**  Report  of  the  Excursion  made  by  the  Society  to  Holywell,  July  11  th, 
1861."    By  Henry  Duckworth,  F.G.S.,  F.L.8. 

The  mountain  limestone  of  the  neighbourhood  contains  many  species  of  the 
ordinary  foBsils  in  profusion ;  Productus  giganieus^  P.  temirettculaius,  LiikM- 
iroUtm  boiMiforme,  and  Syringopora  aenicuCita  bein^  the  most  common.  The 
formation  may  be  divided  mto  the  following  subdivisions : — 

1.  Namerons  beds  of  chert. 

8.  Shale  and  limestone  with  concretions  of  chert. 

S.  Black  limestone. 

4.  White  limestone. 

The  jXMiikm  of  the  cherts  in  No.  3  is  similar  to  that  of  the  flints  in  the 
Chalk  mnnation^  but  their  form  is  different,  being  round,  flat  concretions,  thick 
in  the  centre,  and  mdually  thinning  towards  the  circumference. 

"  Report  of  the  Excursion  made  by  the  Society  to  Coalbrookdale,  July  31st, 
1861."    By  George  H.  Morton,  F.GKS. 

The  low  land  to  the  west  of  Coalbrookdale,  towards  Buildwas,  is  Wenlock 
ahale ;  the  lofty  ridge,  including  Benthall  Edge  and  Lincoln  Hill,  is  Wenlock 
Jimeatone,  with  Millstone-^t,  and  the  Coal-measures  reposing  thereon.  The 
foUowing  foasiLi  were  obtained  on  the  occasion : — 


WmUoek  Limettime. 

1,  Heliolites  MnrchisoniL 
S.        M         mesastoma. 
8.  Propora  tubuiata. 
4^  ravoeitea  Forbesii 
i.       M        eriatata. 
ft.       ,.        fLhtonu 
TOL.  rr. 
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7.  Lebecheia  conferta. 

8.  Halysites  catenularia. 

9.  Synngopora  bifurcata. 

10.  ,,       ^  fascicularis. 

11.  Theda  Swindemana. 

13.  Cyathophyllum  articulatum. 

8  K 


13.  OuiphyokA  Murcliisonii. 

14.  Aveolil«a  Grajii. 
lb.  C<f9tiplivUum  sp. 

IG.  Culjmena  Blutuenbicliii. 

17.  AllijrJs  tumiik. 

18.  Rhyncbooella  splierica. 

19.  „  nocula. 
80.           ,1  borealis. 


S3.  Strophamcna  deprcss&a. 
3i.  £uoiRpholus  rugosus. 


Wmtoek  Limaiamg. 

S7.  Euonipluiliu  fvntiu- 


99.  EncriniW  stems. 

30.  Cstjmena  tubeiculou. 

31.  Lingulo. 

32.  Orthis  bybrida. 

33.  „      hiloba. 

34.  „      elcganlula 

35.  Itlijnchoncllfl  sp. 

36.  LcpteDH  transtersalu. 

37.  AcrociUiftF 


I 


Crualjkcea  are  nxe  at  Coolbrookdole,  nh<?a  compared  nith  tbe  same  formilMi 
at  Dudley. 

AbatnuTt  of  paper  ■'  Oq  the  Inferior  Oolite."     Bj  Ibe  Rev.  S.  H.  Cooke,  ILL 

The  Inrerior  Oulilc,  as  dercloped  on  the  CotteswoLds,  near  Cheltenhun,  ofr 
sisla  of  four  chief  divisions. 

1.  Ammoaila  Saiids,  about  fort;  feet  thick,  transitional  betwem  Upper  IJ» 

and  Inferior  OoliU  is  the  charBcter  of  its  orKanic  remains,  some  being  uwuliir 

to  it,  as  RhyachoneUa  iynoeepkalia,  well  seen  at  Frocestcr  and  UaresSeld  Uilk 

.__  __;.   -ir  Piaohte.  fortT  feet  thick,  confined  to  the  immediate 
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Isasaltio  whin  sill  at  the  Crag  is  divided  into  two  distinct  beds,  between  which 
are  strata  of  limestone  and  shale.  The  great  basaltic  crag,  on  which  the 
tower  stands,  is  seventy  or  eighty  feet  in  tnickness,  and  slopes  to  the  south- 
eastward ;  bat  towards  the  south  end  of  the  section  it  dwindles  down  to  a  few 
feet  thick,  proving  that  it  is  not  a  regular  continuous  stratum,  but  a  wedge> 
shaped  mass  intruded  among  the  mountain  limestone  beds ;  and,  in  accordance 
witn  this,  the  heated  igneous  basalt  has  -  changed  the  shale  below  into  porce- 
laine  jasper,  and  the  limestone  above  into  crysttuline  marble.  Prom  the  top  of 
the  crag  Mr.  Tate  pointed  out  the  range  of  this  basalt  through  the  county, 
from  Kyloe  on  the  north,  to  Glenwhelt  on  the  south ;  and  especially  showed 
tliat  its  relative  position  among  the  limestone  strata  is  not  the  same  throughout 
its  range ;  in  one  part  a  well  recognized  limestone  sill  is  immediately  above  it, 
and  in  others  many  fathoms  below  it. 

Glasgow  Geological  Society. 

The  annual  general  meeting  of  this  Society  took  place  on  October  3rd,  when 
the  following  gentlemen  were  elected  office-bearers  of  the  Society  for  the  ensu- 
ing year: — Dr.  Scoules,  M.D.,  F.L.S.,  President ;  Thomas  Struthers  and  John 
Toong,  Esqrs.,  Vice-Presidents;  James  Home,  Esq.,  Honorary  Secretary; 
Bobort  W.  Skipsey,  Esq.,  Treasiirer. 

Conneil  of  Management. — Messrs.  H.  W.  Crosskev,  Wm.  Johnston,  J.  G. 
Douglas,  Mark  Frvar,  F.G.S.,  James  Stewart,  Ed.  Wimsch,  Jas.  Armstrong, 
Wai.  Cuej,  James  l^hompson,  Walter  Graham,  Andrew  Armour,  James  Easton. 

The  following  lectures  are  to  be  delivered  during  the  winter  session : — 

October  31. — "On  the  advantages  of  Geolo^cal  Studies,  as  recreative— 
as  a  mental  discipline,  and  as  promoting  fcsthetic  culture."  By  Kev.  William 
Fraser,  of  Paisley. 

Nov.  7. — "  On  the  Volcanic  Hocks  of  the  Scottish  Carboniferous  Forma- 
tioDiy  as  illustrated  by  the  extinct  volcanos  of  Auvergne."  By  Archibald 
Oeikie,  Esq.,  F.G.S. 

-  A  oonrse  of  Seven  Lectures  on  Inorganic  Geology.  By  John  Soouler,  Esq., 
M.D.,  F.L.S,,  President. 

Nov.  14.— -Cleneral  view  of  (Geological  Scienoe--ean8e8  at  present  in  action — 
obaiu;es  of  climaate.  Nov.  21 . — **  Decay  of  Rocks  from  Chemical  and 
Hee&nical  Csoses,  and  consolidation  of  Strata."  Nov.  28. — "Renovating 
eanses — ^Voloemie  Action."  Dec.  6. — **  Influence  of  the  Organic  Kingdoms 
in  the  formation  of  Strata."  Dec.  IS. — **  Stratified  Rocks  and  their  Classifi- 
cation." Dec.  80. — "  Igneous  or  Eruptive  Rocks."  Deo.  27. — "  Metamorphio 
Rocks." 

JaanaiT  "9, 1862. — ''  On  Dislocations  and  other  Disturbances  in  Coal  and 
Metal  Mmes.**    By  Mark  Fryar,  Esq.,  F.G.S.,  Gksgow  School  of  Mines. 

Jan.  16.—''  On  the  Winnmg  and  Working  of  Coal."  By  Ralph  Moore, 
Esq.,  Mining  Engineer,  Glasgow. 

Jan.  23. — "  On  Chemical  Analysis  as  an  aid  to  Geological  Inquiry."  By 
Dr.  Wallace,  Mechanics'  Institution. 

Besides  t^e  above  course,  there  will  be  the  usual  series  of  papers  and  dis 
cttssiops. 


Tm  oKOLoour. 


BRITISH    ASSOCIATIOH"    UEETiyQ. 

THE  BT7BNLET  COAL-FIELD. 


Although  of  limited  area,  the  coal-field  of  Bnrnlej  is  UBOommonl;  nd,Hl 
OqIt  in  its  stoics  of  fossil  fuel,  but  also  in  points  of  etratigraphicml  inlaot, 
naa  in  organio  remains.  It  coraprisee  within  itself  ft  compete  Kriea  of  tl» 
midiile  and  lower  coai-measutes. 

It  msT  be  described  as  occupying  a  basin  like  ■  raUej  amronnded  hj  HA 
lances  of  hills,  amongst  the  most  prominent  of  whit^  auty  be  notirad  Fob 
on  the  north,  Bonlsworth  on  tbe  east,  Gorple  towards  the  south,  and  HamUeta 
on  the  west,  some  of  which  rise  to  near  two  Ihousand  feet  abore  the  lenl  rf 
the  sea,  Qeoeniphicall;  it  occupies  the  lowest  portion  of  the  vallev,  gtelagi- 
colly  it  is  the  higuest,  when  eonsidercd  with  reference  to  tbe  ittmtificatiDn  sf 
the  district. 

The  most  prodndire  portion  of  tbe  field  nnderliea  the  towa  of  finnlrr. 
where  it  nssumes  the  form  of  a  lon^  trough,  bounded  on  the  cast  and  WM  fiy 
two  lines  of  upheaval,  running  neunj  parallel. 
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of  Bonilej.  After  which  the  higher  and  lower  members  of  the  millstone-erit 
formation  are  dereloped  in  great  thickness^  passing  down  into  the  Yoredale 
Books,  or  limestone  shale,  and  finallj  into  tne  Carboniferous  Limestone  of 
Glitheroe.  Of  course,  it  is  to  be  understood  that  the  whole  of  the  above  enu- 
merated s^ies  of  strata  have  not  been  sunk  through  at  any  one  place,  neither 
eaa  we  point  out  any  particular  locality  where  they  are  exhibit^  in  section ; 
but  the  whole  of  them  crop  out  between  Burnley  and  the  north  end  of  Pendle 
Hill,  and  hr  taking  advantage  of  the  doughs  and  ravines  which  present  them- 
sdyes  on  the  way,  nearly  the  whole  of  them  may  be  noticed ;  or,  if  a  pit  were 
•unk  from  the  centre  of  the  coal-field  in  Burnley,  to  a  sufficient  depth,  the 
entire  series  would  be  found  to  overlie  each  other  in  the  above  stated  order. 

In  describing  the  rocks  of  the  Burnley  coal-field  and  their  fossils,  it  will  be 
found  oooveniait  to  notice  them  in  the  ascending[  order,  beginning  with  the 
Hmestone  shale,  or  Yoredale  rocks.  They  consist  of  very  dark  and  finely- 
laminated  shales,  replete  with  fossils  of  marine  origin,  such  as  shells  of  the 
genera  Aoicula  peeien,  OaniaiUes,  Orthoceratitesy  Pasodonia,  &c.,  &c. ;  they 
ibo  contain  fish  remains  of  various  genera,  including  that  of  JPalafOJuscus. 
The  Yoredale  series  is  well  developed  on  the  north-west,  north,  and  north-east 
■ides  of  Pendle  Hill,  skirting  along  its  base  from  Pendleton  Hall  on  the  west 
to  Burst  Clouffh  on  the  east,  a  deep  ravine  which  takes  its  name  from  the  pent- 
up  waters  of  tne  morass  on  Pendle  Hill  havinff  twice  burst  forth  in  great  force 
duzinff  the  seventeenth  century,  laying  bare  the  rocks  to  a  height  of  at  least 
two  thousand  feet. 

The  higher  and  lower  members  of  the  Millstone-gprit  are  the  next  rocks  in 
the  ascending  series. 

Thej  consist  for  the  most  part  of  coarse-grained  sandstones  intermixed  with 
wnfter-wom  quariz  pebbles ;  oeing  divided  by  thick  beds  of  strong  stony  mica- 
ceona  grey  snale. 

There  are  many  good  sections  of  these  rocks  exposed  to  view  in  the  vicinity 
of  Pendle  Hill,  where  they  are  dipping  nearly  south  at  angles  of  from  twenty 
to  forty  degrees,  the  intensity  of  dip  increasing  in  a  southerly  direction. 

The  millstone-grit  formation  is  poor  in  fossils,  with  the  exception  of  a  bed 
of  shale  of  about  twelve  yards  thick,  which  occupies  a  middle  position  between 
the  higher  and  lower  portions.  The  outcrop  of  these  shales  is  exposed  in  the 
Ivook  at  Roughlee  ana  at  Hanson's  Scar,  near  Sabden ;  at  both  of  which  places 
it  contains  fossils  of  the  genera  Fhrcu/moceras,  GoniatUes,  Avicnla  peeien,  Poti^ 
doma,  and  Ortkoeeraiites. 

Near  the  top  of  the  grit  formation  there  occurs  three  thin  seams  of  coal, 
known  as  the  millstone -grit,  or  Brooksbottom  series  of  coals,  the  outcrop  of 
which  may  be  seen  in  the  road  behind  Height  House. 

The  roof  of  the  lowest  of  them,  which  consists  of  a  fine-grained,  compact, 
light-ooloured  sandstone,  has  been  extensively  quarried  alone  the  line  of  its 
maset  on  Read  Height  for  road  materials,  and  oas  been  thougnt  by  some  per- 
aona  to  be  identical  with  the  gannister,  or  mountain  mine,  but  from  which  it 
differs  in  the  following  important  particulars : — 1st.  It  lies  a  considerable  dis- 
tance below,  while  the  true  gannister  is  known  to  be  above  the  "  Rough  Rock." 
Snd.  The  hard  stone  which  is  found  in  connection  with  it  forms  the  roof  of  the 
ooel  and  not  the  seat,  as  in  the  case  of  the  gannister ;  and,  3rd.  Possesses  all 
theVharacteristics  of  a  roof  rock  as  distinguished  from  that  of  a  seat  rock. 

The  next  ascending  basset  is  that  of  the  Rough  Rock  with  the  Boaredge 
and  probably  the  Featheredge  coals.  A  good  section  of  this  rock,  together 
with  the  coals  usually  found  in  connection  with  it,  is  exposed  at  Height  Side, 
near  Padiham. 

The  outcrop  of  the  Rough  Rook  is  followed  by  that  of  the  gannister,  or  the 
mountain  mine  series  of  coals. 
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The  lowest  of  the  ganuiiter  aeries,  which  is  a  toax  feet  eoal,  identia]  «itk 
the  Spa  Clougli  bottom  bed,  is  perhaps  the  most  intei'eBtinK,  on  aoooiut  of  ib 
fossils,  of  anv  mine  in  the  Uarnley  measr-- 


roof  raiuiists  of  n  thin  stratuic  of  rerr  line  bhusk  shale,  of  abou  fuB 
iDclics,  iu  nUicIt  there  arc  embediled  Urge  nambers  of  Terr  fine  shells,  in  a  b^k 
stnlc  of  priiservation,  of  the  Burc'mHi*,  Pj/ramit,  CafiUmt,  Sei/er^d»K,  R, 
ti)gi!ther  with  the  jan's,  teeth,  and  EiChIcs  of  fishes.  Thia  thin  stratum  of  lUt 
is  sut^rcdcd  bv  another  shale  {ibe  prctcn),  in  which  the  conditions  of  life  ban 
been  eiitircW  changed ;  the  BfUen/pkoiif,  &c,,  which  were  so  nummnis  in  the 
preceding  slide,  have  been  entirelj  swept  off,  and  their  places  sapplied  bf 
immense  numbers  of  PfHf»;  Goniaiitft,  and  OrlhereiviUtt. 

The  pectcn  shale  reaches  a  thicknens  of  sovcnil  feet,  and  is  followed  br  a 
third  shale,  in  which  the  conditions  of  life  have  been  onoe  more  cImiwmI  ;  tbc 
only  re  present  alivcs  found  in  thia  shale  of  tile  immense  number  of  shdls  Ihu 
inhabited  the  waters  by  which  the  pcct«n  shales  were  deposited,  being  a  bv 
very  large  Qoxialilei,  which  appear  to  have  BUrrived  the  changes  that  destiond 
their  predecessors. 

In  the  lest-mentir>ncd,  or  third  shale,  there  are  embedded  small  inmtttae 
nodules,  in  which  are  cucloaed  very  small,  hut  very  ele^mtlj  marked,  Otm*- 
titn,  speciGealJT  distinct  from  those  of  the  precejing  shale ;  others  of  tbnc 
balls,  when  hrokeu,  exhibit  entire  specimens  of  ganoia  fish. 

It  is  well  known  in  .lome  localities  as  the  "  lioUinn  Coal,"  in  conseqnmce  of 
being  interspersed  with  pyritous  nodules,  called  by  the  miners  "  bullions"  soine 
of  which  contain  Sigillaria,  Lepidodendra,  and  other  coal-measure  plants,  m  a 
hi(fh  state  of  prescr\ation. 

One  hundred  and  forty  feet  above  tlic  bulHoo  cuiJ,  there  lies  the  middle  cmI 
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About  twenty-one  feet  above  the  thin  mine  there  is  a  bed  of  impure  cannel, 
oirer  which  there  ia  a  band  of  large  Jnikracosia,  In  the  shales  below  the 
caimel  two  species  of  Anthraconay  much  smaller  than  the  overljiiig  ones,  are 
met  with. 

The  next  oyerlying  coal  is  a  fonr  feet,  having  a  roof  of  strong  blue  shale, 
containing  an  abundance  of  coal-measure  plants,  some  of  wliich  nave  the  Spi- 
rcriit  earoonariui  adhering  to  them.  At  a  distance  of  sevcutv-iive  feet  above 
the  last-named  coal,  we  have  the  Lower  Yard  Bed,  the  roof  of  which  contains 
a  band  of  very  large  Anthraeo^ia,  thought  by  some  geologists  to  be  identical 
with  the  Antirocoiia  robunia  found  over  the  Arlcy  mine  in  the  Wigan  district. 
The  outcrop  of  this  mine,  together  with  the  overlying  band  of  AtUhrocosia,  is 
exposed  near  to  the  north  entrance  of  the  Towucley  tunnel. 

The  next  aaoendiug  coab  are  the  Higher  Yard  Bed ;  the  Main  Coal,  five  feet ; 
Shell  Bed,  three  feet ;  and  the  Kershaw  Bod,  three  feet ;  none  of  which  have 
any  fossils  in  connection  with  them  worthy  of  special  notice. 

T^eariy  twenty-one  feet  above  the  Kersnaw  Bed,  and  about  thirty  feet  from 
the  Burrace,  lies  the  Do?  Holes  coal,  the  highest  and  the  thickest  of  the  Bum- 
ley  mines.  The  roof  of  this  coul,  coosisting  of  a  light  grey  sandstone  parted 
by  bauds  of  blue  shale,  whenever  laid  opon,  h»s  revealed  in  the  greatest  abun 
danoe  ferns  of  the  genera  Kenropterh^  Pfi^opf^rix,  Sphenopteris,  &c.,  together 
with  both  the  stems  and  leaves  of  L'*pidt)ihndroH,  Stfrnlergiiy  Calamiiest  and 
Siiffmaria  ficoid^Xf  perforating  the  rock  in  every  direction ;  some  of  the  latter 
having  been  tracea  for  many  yards  in  a  horizontal  position,  sending  out  their 
rootlets  at  right  angles  to  tnc  main  stems  to  a  great  distance.  Large  fossil 
trees  of  the  genera  Sigillaria  arc  also  abundant.,  some  of  them  reaching  a  dia- 
meter of  several  feet.  Seven  such  were  found  in  the  limited  space  occupied 
bj  a  small  cotton  mill  recently  erected  in  Church-street,  Burnley,  by  Mr. 
Dixon;  and  others  were  found  in  Mill-bine  during  the  construction  of  a 
common  sewer.  The  whole  of  them  being  in  an  apright  position,  thus  afforded 
the  best  possible  evidence  that  t  iiey  liad  grown  and  nourished  on  the  spot. 

The  whole  of  the  overlying  rock  may  be  described  as  an  immense  fossil 
forest,  occupying  the  central  part  of  the  Burnley  coal-field;  the  town  itself 
beinjT  situate  on  what  was  once  one  of  its  richest  lagoon  jungles,  replete  with 
the  nora  of  a  former  geological  period. 


ON  THE  OCCURRENCE  OF  GOLD  IN  MERIONETSHIRE. 

Bt  T.  A.  Readwin,  F.G.S. 

The  author  confined  his  observations  to  an  area  of  about  twenty  square 
miles,  situate  north  of  the  turnpike  road  leading  from  Dolgelly  to  Barmouth, 
county  Merioneth. 

Professor  Ramsey  has  ably  described  the  geology  of  this  district,  in  a  com- 
munication to  the  Geological  Society  of  London,  1854>  ("  On  the  Geology  of 
the  Gold-bearing  Districts  of  Merionethshire.") 

The  Dolgelly  district  is  bounded,  or  nearly  so,  by  the  picturesque  and  tidal 
liver  MawddacD,  the  great  Llawlleeh  or  Merioneth  anticlinal  range,  and  the 
Jittle  jiver  Camlan,  to  which  may  be  added  a  continuation  of  about  three  miles 
further  north-east,  at  the  junction  of  the  Cambrian  sandstone,  and  the  Lower 
Silurian  Lingula-flags  of  the  Geological  Survey,  and  included  in  the  survey- 
maps  75  south-east  and  59  north-east. 

In  this  district  arc  found  the  Cambrians  overlaid  by  the  Lower  Silurian  Lin- 
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gaiaa.  The  Cambmn  rocks  are  coarse  greenish-grc;  gnta.  The  IdssnU-^) 
ore  arenaceous  slutv-bcds,  iutcrstratiQcd  irilh  courses  of  saodstoue.  CalmoM 
Biid  greenstone  djccs  frequently  penetrate  both  the  Caiobnui  uid  SiUnt 
rocka.  In  the  latter,  tbc  direction  of  the  djrkes  is  gmerall;  panllel  vitktk 
lines  of  bedding;  in  the  former,  if  an;  particnlar  order  obtain^  their  gaai 
dirrctioo  is  rather  across  tbe  strike. 

The  nielnlliferous  prodacts  are  chieflj  galena,  copper  pjrites,  blende,  m^ 
ganese,  and  mundic,  most  of  which  arc  u^quentlj  found  associated  witk  Oitin 

According  to  Sir  Roderiek  Uurcliison,  "The  most  nseful  positioB  of  nUil 
in  (juortzose  veinstones,  that  traverse  altered  palsozoie  slates,  freqnentQ  bmf 
their  jiiQction  with  eruptive  lucka,  whether  of  ignooiu  or  of  aqncoiu  otigii. 
The  stratilied  rocks  of  the  highest  antiquitj,  such  as  tbe  oldest  piOM,  v 
qoartz  rocks,  have  aeldam  borne  gold)  Dut  the  aedimentarr  accnBUiiiticai 
which  followed,  or  the  Silurian,  Devonian,  and  Carboniferous  (particularij  the 
first  of  these  three)  have  been  the  deposits,  which,  in  tbe  tracts  where  tkr 
have  undergone  a  metamorphosis  of  change  of  structnre,  b;  the  j^flnwHw  i 
igneous  agen(^,  or  other  causes,  have  been  tbe  chief  souroes  whence  gold  bu 
been  derived.  ■ — Siluria. 

licCerring  to  the  discoveries  of  gold  in  the  Dotgellj  district.   Pro 
Ramsay  aays :  "  In  the  Ural  Mountaina,  South  Australia,  CuuuL^  and  .    . 
parts  of  the  world,  gold  occurs  in  rocks  of  the  same  general  ave,  and  ip]*- 
rentlj  under  the  same  circumstances." — ("  Qkologist,"   Feb.,  1858.) 

Sir  R.  Murchison's  statement  is  singularly  corroborated  bj  the  powtioii  cf 
the  quart Mse  vein  in  the  Clogaa  mine,  dislisgoished  ss  t£e  "gold  Isd^" 
wlucn  traverses  altered  piihcozoic  Mliiten,  nenr  the  ji      ■'         '  .        i  . 

"'  '     --'  '      .  and  thi  ' 
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Memonndom  of  one  of  thirty-M?en  large  experiments  at  the  Gwmheisiaa 
ICneSi  in  1854 : — 

Bxpeiiment  No.  7.^-*Abiilk  of  four  and  a<jialf  tons  of  metalliferous  minerals 
quartan  Ac.,  was  tritnrated  in  forty-two  pounds  of  mercury.  The  result  was 
wUimU  amalgain.  The  mercnrf  was  of  the  oonsistenoy  oi  paste,  ten  pounds 
of  which,  on  distiUationy  fla?e  serenty  grains  of  residual  metali  which  oon- 
taiaed  18.4  grains  of  gpld. 

A  ^[aalitatiye  analtsis  of  this  metal  gate  gdd,  silver,  lead,  mismuth,  lino, 
uaemo,  and  traoes  ox  copper  and  iron. 

The  diatilled  mercury  contained  traoes  only  of  sine  and  arsenic. 

Eiflfat  samples  of  ore  were  taken  from  the  same  heap  as  the  above  four  and 
arhau  tons,  and  qualitatiTc  analyses  made.  The  results  were,  silica,  lime, 
majpesia,  alumina,  oxide  of  iron,  oxide  of  manganese,  copper,  zinc,  sulphur, 
antnnonT,  arsenie,  gold,  silver,  and  in  thrc«  samoles  carbomc  acid. 

It  had  been  proved  before  the  experiment,  and  has  since  been  proved,  that 
there  were  several  ounces  of  the  "  Royal  Metal"  in  the  bulk  operated  upon ; 
bat  the  quicksilver,  in  that  instance,  as  in  many  others,  be<»tme  sportive, 
negleoiea  royalty,  and  took  up  with  ''  associates"  of  less  dignity,  idthough, 
intrinsically,  of  more  real  utility. 

This,  however,  was  anything  but  the  rc3ult  expected. 

At  the  Dol-y-frwynog  j£ine,  about  two  years  afterwards.  Sir  Charles  Price 
erected  machinery,  at  a  great  cost,  for  the  extraction  of  gold  by  amalgamation. 
Several  hundreds  of  tons  were  operated  upon ;  but  the  machinery  itself  being 
only  a  bad  imitation  of  that  used  at  the  Cwmhcisian  Mines,  the  result  was  a 
failure  equally  provoking. 

Of  all  the  gold  localities  of  this  district,  at  the  present  time,  the  mine  in 
the  Cloffsu  Mountain  is  the  most  interesting,  as  it  is  tiie  most  profitable.  The 
ClogauMine,  as  it  is  called,  is  situate  at  an  elevation  of  one  thousand  feet 
above  the  level  of.  the  sea.  The  "  Saint  David's,"  or  "  Gold  Lode,"  is  the 
most  remarkable  feature  of  this  mine. 

The  direction  of  this  lode  is  nearly  east  and  west,  and  is  almost  perpen* 
dicular.  It  is  about  three  feet  wide,  and  is  composed  of  quartz  impregnated 
with  sulphides  of  copper,  lead,  iron,  and  occasionally  telluric  mismuth,  with 
much  native  gold,  which  is  generally  distributed  in  minute  particles  throughout 
the  qoartx,  but  very  frequently  in  rich  strings  or  bunches.  A  shallow  adit 
has  been  driven  on  this  lode  afalout  twenty  fathoms,  and  a  winze  sunk  to  within 
a  few  fathoms  of  a  deeper  adit,  which  has  been  driven  from  the  north  about 
forty-eiffht  fathoms,  and  touches  the  gold  lode  a  few  fathoms  further  east  than 
the  foreoreast  of  the  shallow  adit. 

This  lode  is  at  the  junction  of  the  Cambrian  sandstones  and  the  Lingula- 
flags  of  the  Lower  Silurian  rocks,  and  was  worked  many  years  since,  and  a 
Large  quantity  of  what  was  then  called  "  poor  copper-ore"  raised  and  sold. 
More  of  it  was  requested  by  the  Flintshire  smelters  at  an  advance  of  five 
shillings  per  ton ! 

It  is  a  aitigiilftr  fact  that,  in  1854,  the  grass-^wn  refuse  of  this  "  poor 
DOpper-orc"  was  examined,  and  large  stones  were  fouud  showing  positively  the 
presence  of  native  gold  in  extraordinary  (quantity.  Many  of  the  stones 
weig^ied  several  pounds,  and  liad  gold  dissemmated  throughout.  The  author 
was  once  told  by  an  eminent  gentleman  in  London,  who  ought  to  have  known 
better,  that  gettmg  the  gold  into  the  stones  was  **  an  ingcnius  contrivance 
betwixt  a  jeweller  and  a  watchmaker." 

One  specimen  of  this  "  refuse"  in  particular,  containing  a  large  quantitv  of 
rold  associated  with  telluric-mismuth,  has  the  mark  of  a  boring-iron,  which 
Ess  passed  quite  through  the  solid  gold. 

Some  of  this  "refuse  ore"  was  put  to  the  teat  by  Mx.  J.  G.  (aOK^ds&as^ v&&^ 
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in  one  instance  n  hnndred  pounds  wdglit  yielded  fourteen  raid  »JnIf  oaer»(( 
gold. 

This  remarkable  load  lias  been  eipenmented  npon,  for  limitnl  period^  ad 
in  Tarioua  w^a,  fa;  Nreral  persons  siuce  the  gali  discorei^  of  1 S54,  and  mu^ 
strings  or  shoola  ot  gold  iibtnined  rquallj  rich ;  but,  oviog  to  tbe  uncotiia 
operations  ot  amalgaiaating  machines  on  the  one  band,  ana  the  mJDn  tin- 
selves  being  the  subject  of  Iteo  elianrciT  suits  on  the  other,  the  geoad  Tilic 
of  the  lode  in  balk  has  not,  until  recenth,  been  detenntned. 

a'ltbor  has  for  a  long  time  been  of  opinion  that  it  is  impossible  to  mtie 


at  an  appraiimato  value  of  anriferous  minerals  in  balk  b;  the  ordinan  pi 
of  assay.  Assays  are  likely  to  prove  delusive,  simplv  on  account  of  tli 
equal  distribution  of  the  precious  metal  in  the  minerals.     Many  n 


abilities  state  the  contrary ;  but  ihcj  cannot  do  it  for  sU  that ;  for,  if  thn 
cannot  obtain  a^m'r  lampU  to  assay,  it  is  impossihle  that  the  aaoay  to  the  Ul 
can  he  proportional. 

In  proof  of  this  the  author  referred  to  a  record  of  thirteen  ezperinob 
made  oj  hinuelf  jnst  a  year  since,  upon  a  hundred  and  twelve  pounds  of  lari- 
ferous  quartz  from  the  Clogan  Mine,  part  of  a  stone  weishine  about  foar  hn- 
drcd  weight,  which  was  broken  from  the  lode  on  Whit  Honda;,  18G0,  teat  to 
Loudon,  and  crushed  and  sampled  l^  Johnson  and  Son. 

Oa.  Dwt.  Gr,  Oi.  Dwt.  B- 

Eip.  No.  1.    Tibs,  of  ore,  gavo  1    10      0  cf  amatgam,  and  finognU  0      8    10 

„      2.    ribs.         „  20    10  „  „  Oll» 

„      3.  141bs.         „  3    14    12  „  „  t      S     0 

i.    7lb8.         „  1     16    11  „  „  O    10   U 
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ounces  of  gold  from  two  hundred  and  twelve  tons  of  auriferous  mineral,  being 
at  the  rate  of  about  six  and  a-half  ounces  to  the  ton ! 

The  author  believes  this  to  be  the  firat  public  record  of  a  hundred  weight  of 
gold  having  been  obtained  from  the  Crown  Lands  of  this  country,  the  vahie  of 
which  is  about  five  thousand  three  hundred  pounds. 

This  "  Royal  Mine"  pays  a  royalty  of  one-twelfth  to  the  Crown.  Tlie  cost 
of  gold-extraction  has  been  very  inconsiderable,  and  there  is  a  probability  of  a 
continuance  of  a  yield  of  gold  at  the  present  rate  for  some  time  to  come. 

Seven  vears  ago,  the  author  detennined,  unwisely,  perhaps,  never  to  leave 
this  vexed  question  until  he  had  mastered  it.  He  has  done  so.  £xperimeut.s 
are  ended.  It  is  proved,  what  manv  then  doubted,  and  many  more  derided, 
that  gold  does  really  exist  in  the  Dolgelly  district,  and  that  it  can  be  extracted 
firom  the  minerals  in  remunerative  quantity.  He  was  glad  to  have  had  the 
opportunity  of  making  this  statement  before  the  Geological  Section  of  the 
Bntisb  Association  for  the  Advancement  of  Science. 

At  the  conclusion  of  the  paper,  Mr.  J.  Beete  Jukes,  F.KS ,  F.G.S.,  Director 
of  the  Geological  Survey  of  Ireland,  said  the  existence  of  ^Id  in  North  Wales 
k.id  long  been  known,  but  it  was  not  in  sufficient  quantities  to  render  its  pro- 
duction remunerative. 

A  discussion  ensued  between  Professor  Smith,  of  Sydney,  Australia,  and 
Mr.  Reftdwin,  upon  the  modes  of  extracting  gold  from  its  matrix;  Mr.  Read- 
win  stating  that,  at  the  Clogau  mine,  particiuarly  referred  to  in  liis  paper,  the 
gold  was  extracted,  at  present,  chiefly  by  a  process  of  amalgamation. 

Professor  Smith  inquired  whether  some  of  the  mercury  was  not  lost  in  the 
inrocen  P  To  which  Mr.  Readwin  replied  that  some  of  the  mercury  was  always 
lost ;  it  became  so  finely  divided  that  some  of  it  was  sure  tx)  be  carried  away. 

Mr.  Smith  said  he  perceived  that  in  old  North  Wales  they  were  falling  into 
tlie  same  difficulty  as  their  friends  in  New  South  Wales.  There  were  many 
things  which  would  have  a  singular  action  upon  mercury,  and  likely  to  injure 
its  dSect  on  the  gold.  The  aciion  tiiev  had  was  a  olionucal  one,  and  therefore 
fhe  gold  producers  of  New  South  Wales  liad  depended  to  a  g^eat  extent  upon 
mechanical  action  exclusively,  and  genendly  they  had  been  very  succcssfuL 
If  anyone  could  point  out  any  means  by  whicli  gold  could  be  satisfactorily 
separated  from  the  quartz  it  would  be  a  great  boon.  The  mechanical  means 
they  employed  in  New  South  Wales  would  leave  only  half  an  ounce  per  ton, 
which  was  considered  very  fair.  The  production  of  gold  in  Old  North  Walra, 
as  detailed  by  Mr.  Readwin,  surprised  him  very  much.  The  yield  of  gold  in 
Tictoiia  or  New  South  Wales  did  not  exceed  one  ounce  per  ton  of  quartz,  and 
in  many  instances  half  an  ounce  was  considered  a  fair  yield.  The  di(;ger  of 
Australia  would  be  extremely  proud  to  get  it  in  such  quantities  as  six  ounces 
per  ton,  as  Mr.  Readwin  had  stated  the  yield  of  the  Dolgelly  quartz  to  be. 
fVom  three  to  four  ounces  per  ton  would  be  considered  verv  good  anywhere 
in  the  gold  districts  of  Australia.  In  some  small  localities  the  yield  had  been 
as  high  as  thirty  ounces,  forty  ounces,  or  even  more,  per  ton,  but  they  were 
exceptional,  ana  did  not  last  lon^. 

Mr.  Readwin  remarked  that  there  was  thb  difference :  in  the  one  case  the 
gold  was  obtained ;  in  the  other,  not.  There  was  no  difficulty  about  it.  By 
Uie  process  of  amalgamation  care  should,  of  course,  be  taken  not  to  intru^ 
any  mineral  that  would  have  the  effect  of  neutralizing  the  affinity  of  mercury 
for  gold.  In  reply  to  the  last  observation  of  Professor  Smith,  Mr.  Rc»Edwin 
said  he  believed  that  the  same  law  of  produce  obtained  with  respect  to  gold  as 
with  other  metals.    In  the  case  referred  to  it  certainly  appeared  to  be  so. 

In  answer  to  another  question,  Mr.  Readwin  stated  tnat  the  actual  cost  of 
obtaining  the  one  thousand  three  hundred  ounces  of  g<iM.w^«VA  ^<;^\i^**^c^i2^ 
aoi  more  ihaa  three  hundred  pounds. 


THB  OEOUXtlBT. 


nt  tlirae  Bhonld  lie  un  mimndenUnding  u  to  the  mrtxtga  juU  cf  gdl 
e  Dolgellej  diitriot,  he  becged  dlBtinctl?  to  •itate  that  the  avenge  nil 
d  not,  in  hu  opmion,  exceed  half  an  onnoe  to  the  ton  of  ore ;  bat  um 


Lest  thrae  should  he  u 

in  the  Dolgellej  diitriot, 

would  not,  in  hu  opmion,  r. ._  .__.  _ 

were  several  exlrBordinarj  eiceptiona  to  the  rule  in  BOme  of  the  qnaiti-kda 
of  the  district. 

A  gentleman  aslced  what  was  the  cost  per  t(UL  of  ornshing  the  qoarii? 

Mr.  Bcwlwin  said  tliat  oa  the  maoliinei;  was  worked  by  watex-power,  de 
actual  cost  of  crushing  per  tnn  would,  prolwblj,  be  less  than  half-a-cron. 

Prafojsor  Smitli  expressed  his  surprise,  as  the  ooat  per  ton  in  Anitialiiini 
calculated  on  an  average  at  one  pound  per  ton.  He  referred  to  the  lad  tbi 
most  of  the  flrma  there  used  the  Cornieh  stanipert  for  omahing  the  qnait^  )ad 
that  it  aoBwered  the  purpose  well. 

ill.  Readwin  said  tlint  he  also  had  witncHcd  the  operation  of  gold  exuactia 
hj  iDeaoa  of  stamp  heads,  and  it  was  found  to  fail,  in  consequence  of  the  b^- 
dividcd  state  in  which  the  gold  occurred ;  so  Gnc,  indeed,  that  it  floated  s«^ 
tm  the  surfaoe  of  the  water  and  was  lost ;  the  heavier  portions  were,  of  mutt, 
retained. 

Mr.  Headwin  exhibited  soma  extraordinary  specimens  of  Welsh  gold,  ai 
offered  to  cxphiin  to  anj  person  interested,  a  procesd  bv  which  mineiab  ids- 
gonistie  to  the  free  a^Tialgnniatioa  ot  mcrcuij  and  gold,  can  be  sococa&fillj 
treated. 

Litl  of  tke  Gold  Lom/iliei  of  tht  Dolgellj  DUfrUt. 

At  Cwmheiaian  t'chsf,  gold  has  been  found  in  ^Icna,  mondic,  copper-pjiito, 
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NOTES    AND    QUERIES. 

Imtlkmsstb  at  Atlesvobd,  Ksvt. — Sib, — A  few  weeks  since,  a 
■  mine  pidied  out  of  some  river  drift  which  had  been  dredged  from 
Iway  near  to  Aylesford,  a  most  highly-finished  flint  hatchet.  I  am 
sar  I  fear  we  shall  lose  it  for  onr  museum,  as  the  finder  is  going  to 
3  Oxford.  I  have  not  had  the  luck  to  get  a  specimen,  but  hope  to  do 
at  elevated  bed  of  ancient  river-drift  at  the  back  of  Aylesford  church 
» yield  some. — ^Yours,  &c.,  W.  H.  Bensted,  Maidstone. 
PHALUB  CABiHATUS. — Deas  Sib, — Last  month  the  Liverpool  Geolo- 
ciety  made  an  excursion  to  the  Silurian  district  of  Cofdbrookdale, 
rhion  many  interesting  fossils  were  obtained.  From  a  quarry  of  Wen- 
estone  on  Benthall  Edge,  I  obtained  a  finely-preserved  specimen  of 
Um8  eearimaius,  retaining  a  considerable  portion  of  the  shell.  Mv  reason 
ig  attention  to  this  fact  is  that  I  cannot  ascertain  that  this  snell  has 
covert^  in  the  Wenlock  series  before.  Both  in  "  Siluria"  and  Pro- 
[orris's  '*  Catalogue  of  British  Fossils,"  it  is  mentioned  as  occurring 
poestry  Limestone.  Perhaps,  if  you  consider  these  remarks  worthy 
iion  in  the  "  Notes  and  Queries,"  some  one  of  your  numerous  readers 
rm  me  whether  this  shell  has  hitherto  been  met  with  in  the  Wenlock 
oe. — Yours,  &c.,  W.  S.  Horton,  Liverpool. 

rs  Ck)K£  nr  Mokayia. — Native  cokes  have  been  found  at  Mahrisch- 
(Moravia),  at  a  depth  of  about  two  hundred  and  eighty  feet,  along  the 
re  one  of  the  coal-beds  worked  there  is  in  contact  with  eruptive  rocks, 
amorphic  action  has  penetrated  into  the  coal  to  a  depth  of  three  or 
les.  A  similar  occurrence  was  observed  in  1856  in  the  ooal>beds  of 
ite,  partially  altered  into  cokes  by  the  contact  of  greenstone. 


tt 


REVIEWS. 
FroeeMngt  of  the  OtciogUitf  Astociatum!*  No.  7- 


erenth  number  of  these  Proceedings  has  reached  ns,  and  it  is  with 
we  remark,  not  only  an  improvement  in  the  diction  and  printing,  which 
dicate  that  the  matter  has  received  some  editorial  care,  andhas  been 
nder  some  competent  eye,  but  there  is  an  improvement  also  in  the 
of  the  papers  themselves.  In  the  first  paper  our  old  friend  Mv. 
dl,  who  for  so  many  years  has  done  so  much  ^ood  work  in  looking  over 

Z,  treats  "  On  the  Opercula  of  Ammomtes  in  Flmt  Pebbles  from 
f  Whetstone."  In  all  strata  containing  ammonites  the  trigoneUites 
aiurally  be  expected  to  be  met  with — as  indeed  they  are — for  to  suppose 
e  is  a  mistake,  as  any  one  may  prove  by  cracking  off  sideways  pieces 
mouth-edges  of  common  grey-chalk  ammonites,  such  as  Am.  varians, 
fiellii,  and  Am.  nameularif.  What  is  most  wanted  to  be  done  is  some 
spend  his  time  in  breaking  up  different  species  of  ammonites  and 
the  kind  of  trigoneUites  which  belong  to  each.  Another  of  Mx« 
U's papers  printed  is  ^On  Oirifona Boq&m  ixwoL  ^^IjM^Sis^^^SNaKVk 
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Chalk,  and  Qrcensand,"  in  which  he  dram  attention  to  certa&i  'nriw        __ 
often  found  in  the  cavities  of  the  tubes  of  fossil  Teredines,  bat  the  tngnil 

whicli  ia  Btill  unexplained.  I 

Mr.  George  E.  Koberts  has  contribnted  a  "  Notice  of  the  FlantM  tri 
into  b;  the  Severn  Vallev  Branch  of  the  West  Midland  BAilvaj,"  the  ipn- 
mcns  met  with  being  chicfl^r  carboniferous  fems  of  the  grnet*  Fecopteri^ 
Kcncopteris,  aod  Sphenopteris.  Of  the  last  a  new  species  "  with  Tcn  sbiII 
but  most  elcFiant  pinnules,"  reacmbling  a  delicate  form  of  Hjmeno^TlIu, 
from  New  Zealaud,  was  abundant. 

The  WoodtrardiUi  Raierhii,  Morris,  was  first  met  with  in  these  shaln. 

A  long  paper  by  Mr.  Gray  "  On  the  Geologj  of  the  Isle  of  Portlaod,"  ii 
illustrated  t)j  one  of  those  pieces  of  hacked  wtwd  far'  too  common  in  moddii 
geological  books.  Of  the  short  cominj^  of  the  paper  itsdf  we  are  diijuaid 
u>  speak  lighll;ri  for  the  sake  of  the  spirit  in  which  it  ia  penned,  but  tbm  b 
one  part  to  which  we  hope  the  author  will  devote  more  acciu«te  nftmlrni 
After  speaking  of  the  bone-fissnres  in  the  Portland  stone,  he  ailds  : — 

"  Qravca  are  frequently  met  with  on  Tarioua  parts  of  the  island,  and  frm  Sit 
discorery  cf  Tases,  coins,  and  other  articles  in  them,  are  acknowledf^  to  he 
of  Roman  origin.  These  graves  aie  generaUj  sunk  down  into  the  caleunMS 
slate  of  the  Purbcck  beds,  and  tlie  body  was  deposited  within  a  case,  ihIUt 
formed  of  unhewn  stones  or  sUles — without  the  mtcrvention  of  a  coffin— dc 
earth  being  filled  in  unon  a  covering  of  similar  material. 

"  It  would  appear  tnat  the  human  remains  arc  only  found  in  fissnres  tnofi 
iif  ealcartOHi  slate,  so  that  it  is  highly  probable  that  the  wei^t  of  the  eartk, 
in  llic  above  instances,  caused  tlinlicretuforeuniiisturbedlajfr  of  slate  bfl«»9 
1,  and  launch  it 
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oil  geological  liamiaen,  in  wliich  some  queer  spedineiu  of  stone-breaking  im- 
plements  are  dulj  figured,  but  not  one  of  which  is  properly  fiutened  in  its 
handle — ^if  the  woodcuts  before  us  are  to  be  trusted. 

The  Committee  announce  their  intention  of  having  excursions  next  jear  to 
Cambridge,  Hastings,  Harwich,  and  Lewes.  We  approve  highly  of  this  early 
notice  of  these  trips,  as  it  is  very  desirable  for  the  members  of  such  a  society 
IS  this  to  read  up  and  study  beforehand  the  features  and  fauna  of  the  districts 
and  strata  they  visit  in  their  instructive  excursions.  The  resumption  of  the 
Society's  meetings  will  take  place  on  the  4th  inst. 


Th0  Coal-Fieldi  of  Great  Britain.    By  Edwabd  Hall,  F.G.S. 

It  is  not  manv  months  since  we  read  and  reviewed  a  very  admirable  account 
of  our  coal-fields,  by  Mr.  Hull.  The  oft-mooted  question,  "  How  long  will  our 
ooal-fields  last  ?"  and  the  commercial  aspects  of  the  probable  increased  expor- 
tation of  coal,  throuffh  the  late  treaty  with  France,  turned  attention  pointedly 
to  the  subject,  and  with  the  maps,  sections,  and  labours,  publisoed  and 
unpublJahea,  of  the  Geological  Survey,  extending  over  two-thirids  of  the  coal 
districts  of  England,  and  assured  of  the  cordial  assistance  of  his  colleagues,  no 
one  could  undertake  the  reply  with  a  better  collection  of  materials,  or  so  good 
a  chance  of  suoccj^s.  And  a  very  truthful  answer  Mr.  Hull  did  produce,  and 
Uie  public  appreciation  of  it  is  proved  by  the  enlarged  second  edition  before 
UB.  It  is  not  to  be  expected  tnat  the  answer  first  given  should  have  been 
perfect,  and,  consequently,  we  find  slight  modifications;  but  to  the  main 
teatores  the  author  consistently  adheres,  while  in  the  intervening  time  fresh 
materials  have  been  gathered.  Amongst  the  additions  is  an  account  of  the 
mineral  resources  of  Scotland,  which  has  been  included  with  those  of  Ensland 
and  Wales ;  and  sections  of  the  coal  series  of  South  Wales  and  Somersetsldre. 
l%e  production  of  the  various  coal-fields  has  been  modified  in  accordance  with 
the  '^Mineral  Statistics"  for  1859,  collected  by  Mr.  Hunt,  and  a  map  showing 
the  area  of  the  productive  coal-fields,  and  the  probable  depth  and  extent  of 
the  coal  formation  below  the  newer  strata,  is  now  fumishea,  besides  an  addi« 
tional  horizontal  section  of  the  formations  in  Lancashire.  Chapters  on  the 
**  Duration  of  our  Coal  Supply,"  and  on  '*  The  Physical  Geography  of  the 
Carboniferous  Period  of  Brit&in,"  are  also  added,  and  in  justice  to  Mr.  Hull,  it 
may  be  fEurly  spoken,  that  he  has  produced  what  others  have  thought  about 
and  talkdl  about,  but  never  accomplished — a  complete  handbook  of  tne  British 
ooal-fields. 

In  his  preface,  Mr.  Hull  alladcs  to  the  criticism  of  Mr.  Vivian,  in  his 
"  Lecture  on  Coal,"  and  the  statements  of  that  eentleman  on  the  resources  of 
the  South  Wales  coal-fields ;  but  at  present  he  miULCs  no  attempt  at  reply,  giving 
this  rather  witty  reason  for  procrastination,  that  as  Mr.  Vivian  piac^  the 
duration  of  thb  coal-field  at  5000  years,  and  himself  at  nearljr  3000  years,  there 
will  be  abundance  of  time  for  arriving  at  an  amicable  conclusion  on  the  subject, 
before  the  course  of  events  shall  liavc  verified  or  falsified  either  of  their 
calculations. 

In  the  appendix,  are  some  interesting  notes  on  coal-mining  in  foreign 
countries,  amongst  others,  in  China  and  Japan.  In  respect  to  the  former, 
mention  is  first  made  of  the  statements  of  Marco  Polo,  the  traveller  of  the 
thirteenth  century,  that  coal  was  iu  use  in  his  day  in  that  country.  At  the 
present  time,  the  coal  is  "worked  in  the  cliffs  of  the  Pe-Kiang  river,  at 
ilngtih,  by  means  of  adits  driven  into  the  side  of  the  hill,  at  the  outcrop  of 
the  coal-seams.    The  works  arc  carried  on  in  the  most  primitive  manner. 
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without  tlie  &id  of  mBchioerT,  wai  the  mode  of  irotkin^  coal  tbrongli  fotiel 
shafts,  vhich  may  be  considered  as  the  second  stage  in  the  tit  of  Binii^ 
a|i|ic:ir3  little  kiioirn.  In  this  respect,  as  in  fthnost  every  other,  tbe  CUm 
arc  far  behind  their  neighbonrs  the  Jitpanese.  ProbfthlT,  if  an  inlulntaiit  of  At 
Celestial  empire  were  shown  some  of  the  largest  cdlieries  of  NercastkR 
Wigsn,  he  would  scarcelT  deign  to  look  at  tbcm,  or  would  gnvelT  infomm 
that  thej  hod  similar  or  "better  machinery,  and  deeper  mines,  in  ""Pekiii  liae.* 
Mr.  Oliphsnt,  in  his  nairatire  of  Lord  Elgin's  mission,  states  thit  coal  ii 
procured  from  a  mine  about  five  miles  distant  from  the  important  atjJ 
"  Wliang-sheh-Kang,"  or  "  Yellow  Stone,"  on  the  river  Yang-tse-Kiang,  iBmI 
foiir  hundred  miles  from  its  mouth.  He  also  slates  tliat  coml  is  rusrd  it 
Japnn  soiiienhat  eitcuaively,  but  as  a  ^verumcnt  monopoly.  "  One  mine,  si 
a  place  called  Wakamoto,  in  the  interior  of  the  niiun  inland  of  Niphoo,  m 
visited  bj  some  of  the  Dutch  mission.  They  describe  the  mine  us  beine  well 
and  judiciously  worked,  and  the  oool  as  bituminous  in  its  nat  ure,  and  miile 
into  coke  for  use.  That  the  coal  is  worked  by  incaDS  of  vertical  shafts,  opptan 
from  the  fact  that  the  Prince  of  Fizen  once  ordered  a,  stcam-en^u^  fn>B 
1l!uro|>e  for  pumping  the  water  out  of  his  mines ;    but,  throui;;h  the  oaliic 

Bnlousy  of  tlic  presence  of  forei^icrs  in  the  country,  refused  to  allaw  ilie 
utcli  engineer  to  erect  the  machinery  upon  tbc  spot.  The  Japanese,  how- 
ever, are  quite  independent  of  European  ud  for  such  on  object,  as  iher 
thorou^y  understand  the  construction  and  management  of  the  Bteam-eogiiM. 
Kmmpler,  in  bia  'History  of  Japan,'  also  refers  to  the  ahundance  of  il'~ 
mineral,  stating  that  it  is  dug  in  ^rcat  quantity  ir  '""" '     "     '  *"  """" 
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SOME   OBSERVATIONS  ON   THE  ACCUMULATION   OF 

CAVE-DEPOSITS. 


By  the  Rev.  Hkn'RY  EfT.v,  M.A.,  F.G.S. 

The  usnal  mode  of  accounfcing  for  the  bonc-brcccias  no  eommonly 
Iband  in  caverns  open  to  the  day  can  scarcely  be  considered  by  any 
body  as  qnite  satisfactory.  It  seems  usually  taken  for  granted  that 
that  mixture  of  sand,  clay,  small  stones,  and  fragments  of  bone 
must  nocesaarily  have  been  brought  there  by  streams  of  water,  or 
washed  in  by  waves.  And  yet  in  many  instances — perhaps  in  by  far 
the  great  majority  of  instances — nothing  can  be  imagined  as  much 
leM  likely  to  have  happened  than  the  aggregation  of  such  materials 
by  any  means  of  that  kind :  that  it  should  have  been  an  occurrence 
of  almost  universal  prevalence  may  well  be  deemed  impossible.  For 
nirder  what  circumstance  can  it  be  conceived  that  floods  of  water,  in 
every  region  where  open  caverns  exist  in  the  rocks,  should  have 
pioked  up'  a  heterogeneous  collection  of  bones  just  in  time  to  lay 
them  quietly  down  again  in  every  hole  into  which  the  muddy  stream 
conld  gain  access  P  For  we  must  really  suppose  so  well-timed  an 
aoqaiaition  of  future  fossils,  before  we  can  admit  the  usually  received 
hypothesis  of  the  manner  in  which  they  were  deposited  where  we 
find  them ;  since  no  one  can  suppose  that  the  whole  of  the  solid 
matter  borne  along  by  any  great  flood — ^tvo^*;  lo  ^^"^  \>^  ^:^«rj  ^-^^ 

TOL.  lY,  ^  ^ 
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flood — coald  have  beon  snch  as  we  observe  so  oonatantly  in  tW« 

boiie-bpecoias. 

The  utter  insnffioienoy  of  this  way  of  solviog  the  dlfficnities  wiiiA 
these  collections  prasent.  may  be  Been  in.  the  account  given  bj  iL 
Alfred  Fontan  of  two  bone-caverns  in  the  Montagne  du  Ket,  U 
JIaasftt,  in  the  Department  of  Ariege,  as  eitractcd  from  the  NoremlH 
nnmber  (G8)  of  the  Qnart«r)y  Joamal  of  the  Qeolo^ical  Sooittyaf 
Iiondon,  page  4'j8. 

After  noting  that  there  ore  many  of  these  hoUoivB  or  grottos  In  ik 
mountain,  lie  Bays ;  "  Amongst  these  caves,  two  are  remarbUe  « 
account  of  their  extent.  One  of  them,  sitnated  near  the  sammitiif 
the  mount,  at  an  elevation  of  about  a  liundi-ed  metres  (three  hond/ti 
and  thirty  feet)  above  the  bed  of  the  valley,  is  approached  htt 
spacious  vestibule,  or  outer  chamber,  with  two  large  and  lofty  raiw- 
lar  entrances,  one  of  which  faces  the  north,  the  other  north-nortk 
west.  The  soil  of  the  outer  chamber,  which,  like  the  rest,  was  devoid 
of  all  stalagmitic  concretions,  was   smooth  and  horuontal, 
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of  a  large  qnantity  of  bones  of  camiyol*a,  mminantia,  and  rodentia, 
amongst  which  were  most  abnndant  the  great  caye-bear  described  by 
Cayier,  a  lai*ge  species  of  hysana  (H.  spelsea),  and  a  large  Felis  (tiger 
or  Uon),  all  mixed  together,  nibbed  and  broken,  giving  evidence  of  a 
distant  transport,  or  at  least  of  a  violent  displacement.  Besides  the 
dndexB  and  charcoal  at  the  surface  (with  which  were  associated  frag- 
ments of  pottery,  an  iron  poignard,  and  two  Boman  coins),  another 
bed  of  cinders  and  charcoal  was  fonnd  at  a  depth  of  more  than  three 
feet  in  the  ossiferous  loam,  and  here  M.  Fontan  found  a  bone  arroW' 
head  and  two  human  teeth ;  the  latter  were  at  a  distance  of  five  or 
six  metres  one  from  the  other. 

"  The  second  or  lower  cavern  is  situated  at  the  foot  of  the  mountain, 
doee  to  the  road,  at  an  approximating  height  of  twenty  metres  above 
the  bed  of  the  river.  Its  only  opening,  which,  like  those  of  the 
upper  cavern,  is  contrary  to  the  present  direction  of  the  water,  leads 
into  a  tolerably  spacious  chamber,  the  ground  of  which  consists  of  a 
Uacldsh  earth  and  of  large  rolled  pebbles  (some  of  them  granite), 
amongst  which  are  scattered,  in  the  greatest  confusion,  fragments  of 
bones  belonging  to  animals  either  of  extinct  species,  or  of  such  as 
have  for  the  most  part  long  since  ceased  to  inhabit  these  regions. 
They  belong  principally  to  deer  (Cervus  elaphus),  antelopes,  and 
anrodis ;  and  there  were  a  few  remains  of  feline  camivora  (appa- 
rently a  lynx).  Amongst  these  were  found  worked  flints  and 
numerous  utensils  of  bone  (deer's  bone  chiefly),  such  as  bodkins  and 
arrorws ;  the  latter  were  the  most  numerous,  and  arc  carved  with 
obHqiie  grooves,  probabty  for  poison.  Some  of  the  bones  bear  marks 
of  incisions  made  by  sharp  instruments  in  flaying  or  cutting  up  the 
carcasses. 

'*  In  each  cavern  a  chasm  crosses  the  gallery  and  terminates  the 
deposits ;  in  the  upper  cave  at  a  hundred  metres,  in  the  lower  one  at 
about  seven  metres  from  the  entrance." 

After  a  sentence  or  twd  of  argument,  M.  Fontan  observes :  '*  From 
all  these  phenomena,  the  most  striking  feature  in  my  opinion  is  this, 
namely,  that  the  YaDey  of  Masset  appears  to  have  been  at  one,  and 
perhaps  at  several  periods,  the  theatre  of  a  vast  inundation  coming 
from  the  north-north-west  or  west,  in  the  opposite  direction  to  that 
of  the  preseiit  cdnrse  of  the  waters  of  this  region.'^ 
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K'ov.-  who  can  accept  tliis  aa  a  satisfactory  hypothesia  of  tbe  Ibnk 
lion  of  thoso  deposits  ?  It  Beems  a  needlsM  labonr  to  eiaminB  itk 
detail :  it  is  incredible,  upon  the  face  of  it,  that  the  bone^brecciu  cf 
these  and  numberless  other  cavems  similarly  circnmAtanoed  mU 
have  been  accnmnlated  in  any  such  way. 

Bat  I  feci  very  confident  of  being  able  to  offer  an  hypothesis  whid 
will  moei  all  the  ordinary  facts  of  these  cases,  and  against  whidi  on 
iniiuperabb  objeoUons  can  be  alleged. 

It  BO  happened  that,  Bome  years  ago,  I  lived  in  company  withi 
Bpnnicldog,  I  may  almost  pay  during  erery  hour  of  its  life,  andiniti 
daily  habits  I  saw,  unlciiii  I  am  much  mistaken,  an  explanation  of  tbe 
ui'igiu  of  the  bonc'bi'eccius.  Though  a  voiy  amnll  creature,  it  wit 
an  indomitable  hunter ;  no  weather  stopped  it ;  to  range  the  fields, 
the  woods,  and  the  ditches  eurronnding  thorn  was  its  one  passwn- 
'Wvt,  dirty,  and  lired  it  came  in  at  dinner-time,  and  having  eaten  it* 
meal,  it  lay  down  to  sleep.  Upon  awaking  it  bcgnn  the  opcratioB 
ivhicli  was  surely  fnaclcil  hy  the  camivix-a  of  the  eaves,  and  to  whifli, 
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Occasionidly,  I  believe,  there  is  an  i^pearance  of  siratiiication  in 
these  deposits.  But  this  by  no  means  contradicts  the  hypothesis 
here  offered.  It  might  very  well  happen  that  a  cave  of  this  sort 
would  be  frequented  by  different  genera  of  beasts  of  prey  in  succcs- 
8ion-=-the  cave-bear,  hyaena,  and  tiger — each  of  which  might  occupy 
it  ejcclosively  for  a  lengthened  period,  and  bring  in  different  kinds  of 
soil,  as  it  sought  its  prey  in  the  marshes,  the  meadows,  the  woods, 
or  on  the  monntain-side.  And,  in  M.  Fontan's  account,  there  seems 
to  be  proof  that  something  of  this  kind  had  happened,  for  he  found 
Wmy  sand  in  the  upper  cave,  and  a  blackish  earth  in  the  lower, — a 
distribution  of  material  veiy  well  agix*oiug  with  the  view  here  taken, 
but  not  quite  consisting  with  tho  notion  of  deposit  by  water ;  as  sand 
and  loam  are  usually  heavier  substances  than  black  earth,  and  would 
rather  than  the  latter  have  been  left  on  the  lower  level. 

I  think,  then,  that  the  deposits  of  the  open  caverns  may  be  as- 
cribed for  the  most  part  to  the  camivora  frequenting  them,  which 
must  have  brought  iu,  adhering  to  their  own  feet  and  fur,  and  to  those 
of  their  prey,  a  prodigious  quantity  of  earth  and  stones,  which  we 
must  needs  believe  would  remain  whcio  they  left  it,  mixed  with  the 
fragments  of  tho  bones  they  guawcJ,  unless  we  are  prepared  to  say 
that  the  floods  washed  all  that  out  firdt  to  make  way  for  a  similar 
deposit  brought  from  somewhere  else. 


CORRESPONDENCE. 

CBEATION  BY  LAW. 

6iB, — ^I  make  no  exouRC  for  ufibriiig  to  the  intelligent  readers  of  tho  "  GeoLO' 
OIST*' — o  periodical  in  which  tlio  freest  discussion  has  been  invited  and  carried 
on  rospecting  tho  *'  Origin  of  Biiccies" — tho  remarks  which  a  careful  pcrusul 
of  the  latest  published  works  on  tho  subject  have  led  me  to  express.  I  nlludo 
diiefly  to  Pn^cssor  Owen*8  "  Palaeontology,"  a  second  edition  of  which  luus 
recently  been  given  to  nn  admiring  world,  and  to  the  excellent  little  work  by  Mr. 
DaTHl  Page,  which  yon  noticHnl  in  tho  **  Gbolooist''  for  Septonibor. 

In  both  these  works  there  is  a  strong  appeal  made  in  fioivour  of  a  "  (constantly 
operating  secondary  law/'  by  which  tlie  several  species  of  animals  liavo  been 
oalled  into  being.    Prof.  Owen*s  generalizations  are  as  follows  : — 

"  Paloxmtology  has  yielded  most  important  (acta  to  U\^  \\\^W«yV.  \^w\u^  vil 
}fnowMg9  to  which  fiie  Imman  intellect  uiipiTea.    1\.  U^(;\\^!&  \\>».V  N\^^  ^0v^& 
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nnoilcd  to  mu  lias  revolTed  in  its  orbit  throagh  a  period  of  tiina  ao  wt,  Iki 
Iho  mind,  in  tlio  ctulcavour  to  reoliio  it,  is  atiaiocd  by  u  oSbri  like  tbat  lij 
which  it  BtriveB  to  oonccivo  the  epaco  dindiug  the  tolar  tfptxia  from  Um  matt 
distant  nebultB. 

"  PaJieontDlog^r  liaa  shown  tliot,  from  the  iaconcoirably  remote  period  of  tbi 
dcpoailioD  of  tho  Cambrian  rocks,  the  esrth  has  been  Tiriflad  \jj  th*  aaii'l  ll|^ 
nnd  Iimt,  hu  been  fertilized  by  refreshing  showen,  and  washed  by  tidal  «w«i 
tliat  tho  ocean  not  only  moved  in  orderly  oscillHtionB  regnlttted,  ••  now,  hj  Inn 
und  moon,  bnt  was  rippled  )utd  agitated  by  winda  and  *tonna ;  that  Ilia  ■tino*- 
lihcre,  bcBidcs  thcBC  mo'emcnts,  was  healthily  inflncneed  by  clonda  and  Tapomf, 
riBing,  coDdcnsing,  imd  falltng  in  cetueleBS  circid&tion.  With  enob  oonditiani  of 
life,  paliDontelo^  dcmonstrMeB  tliat  life  hu  been  enjoyed  during  the  Mme  coimt- 
Ices  tJiouBonda  of  years  ;  anil  that  H-ith  life,  from  the  beginning,  there  has  been 
[lealh.  Tho  enrlieet  teatimony  of  the  liyinfi  thing,  whether  oonil,  crnataoeaa.  or 
Hhell,  in  tho  oldest  fossiliferouB  rock,  ia  at  the  tumie  time  pRiof  that  it  died. 
pRriod  dues  it  appear  that  the  gift  of  \i(c  has  been  monopoliied  by  contem^ 
inrlividaala  throogh  a  stagnant  sameness  of  untold  time,  bnt  it  ha*  been  haoM 
down  from  generation  to  generation,  and  HQCccsBivcly  enjoyed  by  tlio  coantlcsi 
thousands  that  conatitoto  the  species.  Falicantolagy  fhrther  tcachos,  that  not 
only  Iho  individual,  bnt  the  species  perishes  ;  that  as  death  is  bnlaoced  by  geae- 
rotioii,  su  eititictiun  lias  been  concomitniit  with  the  treativo  jienrer  which  has 
produced  n  sncecssion  of  apcdoa  ;  and  farthcnnarTi,  that,  in  this  sncoesrion,  thnrs 
iias  been  'an  ulvanee  and  progress  in  tho  main.'  Thos  we  learn  that  ths 
(Tcntivo  force  has  not  deserted  the  earth  during  any  of  the  epochs  of  gcolc^ical 
lime  that  have  suceecdcd  to  tho  first  icanifestation  of  snch  form  ;  and  that,  in 
res|iect  to  no  ono  class  of  animals,  lias  the  opcTatioa  of  creative  force  beca 
"  Tiilcd  lo  pnu  ueoloKJial  cnocii ;  and  pcrlmpa  tho  most  imporljmt  and  signifiiant 
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plaM  in  tine  Miooeiia  to  fane  mminaiiis,  and  to  TnMnmriift  more  olos^ j  reiem- 
oHng  tbo  CTMting  foona.  It  is  not  until  tbo  Pliocene  period  that  we  find  mam- 
malia of  tbo  aame  apeoies  as  the  present.  Some  of  the  extinct  forms,  us  tho 
rliinooeraB,.eIk,  and  heyna  of  Europe,  lived  down  to  the  period  when  man  existed 
with*  and  probably  extirpated  them.  At  Abbeville,  in  France,  and  KOstrits,  in 
Baxony,  tbs  remauia  of  man  are  found  in  the  aame  strata  as  the  remains  of  those 
animiii  wbidh  are  now  oonfined  to  more  tropical  regions.  The  antiquity  of  tho 
human  raoe,  as  proved  by  the  disooveries  of  M.  Boucher  de  Perthes,  is  thus  thrown 
baok  to  a  blstorioally  distant  period,  though  a  recent  one  geologically.  As  Pro£ 
Owen  says,  **  There  seems  to  have  been  a  time  when  life  was  not ;  there  may 
therefore  be  a  period  when  it  will  cease  to  be"  (p.  412). 

Professor  Owen,  after  recapitulating  the  order  in  which  animal  life  made  its 
aiqiearance  iq;>on  earth,  devotes  much  space  to  the  subject  of  tho  extinction  of 
apeoiee,  and  pmnts  out  many  species  of  animals  which  are  vanishing  before  the 
onward  mazoh  of  civilized  man.  The  dodo  has  disappeared  from  the  Mascarene 
Talands  within  the  last  two  hundred  years.  The  beaver,  once  common  iu  Wales 
in  the  historioal  period,  survives  still  in  tho  back  woods  of  America,  and  is  rapidly 
boooming  extinot.  The  chase  in  Europe  lias  almost  extirpated  tho  races  of  bears, 
wild  boars,  wolves,  elks,  and  wild  oxen,  which  peopled  our  English  plains  within 
hiatorio  times.  The  aurochs,  descendant  of  the  once  formidable  Bison  prUcui, 
is  only  preserved  in  Lithuania  through  the  careftil  protection  of  the  Emperor  of 
Buaaia.  The  author  of  the  present  paper  has  been  personally  assured  by  an 
intelligent  Moor,  Hacy  Arilbi  Ben- Is,  that  the  breed  of  lions  is  rapidly  verging 
towards  extinction  on  tho  slopes  of  the  greater  and  lesser  Atlas.  The  elephants 
and  riunooeroses  of  Abbeville  were  contemporary  with  man,  and  most  probably 
were  extiipated  by  him.  In  the  last  century  a  colossal  cetacean  exiittod  in  enormous 
shoals  in  Behring's  Straits,  but  has  since  succumbed  to  the  I'uvages  of  the 
whaler^  On  the  other  hand,  many  species,of  domestic  animals,  as,  e.  g.,  the 
horse^  ox,  sheep,  Ac.,  have  been  introduced  by  man  into  geographical  situations 
remote  fit>m  their  original  habitat. 

With  TOBpeot  to  the  momentous  subject  of  the  "  mysterious  coming  into  being'' 
of  species,  which  has  been  canvassed  amongst  scientific  men  for  the  last  hundx^ 
years,  it  is  my  olgeot  to  endeavour  to  lay  the  present  state  of  the  question  dearly 
before  yoor  readers. 

The  position  in  which  the  contending  forces  of  special  oreationists  and  pn^fres- 
sionists  rest  at  present  has  little  changed  from  those  occupied  by  the  g^reat  chiefs 
And  antagoniflti  of  past  science,  Cuvier  and  Gtooffiroy  St.  Ililaire  amongst  palae- 
ontologists, Lyell  and  Sedgwick  amongst  geolog^ists.  Tho  same  cr^s  and 
watchwords  are  maintained  by  the  hierarchs  and  generals  of  the  day.  But  they 
are  professed  and  given  by  different  disciples,  and  by  less  obedient  and  even 
more  mutinous  sentinels.  It  is  impossible  for  the  most "  prepossessed  uniformi- 
tarian"  to  oontend  that  there  is  not  springing  up  at  the  present  day  a  vast  sec- 
tion of  geologists  who  agree  with  Baden  Powell  in  his  memorablo  declaration 
that  "  while  those  arguments  most  commonly  relied  upon  against  transmutation 
are  completely  reftited,  there  is  still  no  positive  evidence  to  establish  it  as  a 
demonstrated  theory.  Yet,  as  a  mero  philosophical  oonjeclure,  the  idea  of 
transmutation  of  species,  under  adequate  changes  of  condition,  and  in  incalcu- 
lably long  periods  ot  time,  seems  supported  by  fhir  analogy  and  probability." 
Whether  obscured  hy  the  daszling  sophisms  of  over-zealous  teleolog^sts,  or  muti- 
lated in  the  oorrupt  elementary  treatises  of  the  day,  the  groat  morphological 
of  unity  oft  and  adherence  to,  archetype,  and  eucceittional  development 
it  geological  time,  proclaimed  by  Owen,  St.  Hilaire,  and  De  BlainviUe, 
ly  to  have  mainta^ed  their  oUiim  to  be  treated  as  legitimate  postulates. 
The  sooceasive  and  special  creations,  "invented  by  Cuvier  as  Ovid  invented 
metamorphoses,"  are  no  longer  universally  regarded  as  the  way  by  which  the 
enormona  phenomena  of  living  beings  have  been  produced.  The  Jbelief  is  rapidly 
incitisliig  amongst  biologists  that  the  true  i^reciation  of  the  causes  which  h&?(^ 
originatod  snch  changes  is  to  be  arrived  at  by  a  oaxcfiuV  csaxcvvc^^cnY  ^1>(^^  ^^• 
nomena  exhibited  by  the  iower  animals,  e,  9.,  partheno^eivesU)  aaA  \Xv^  v^v^nsa^^^ 
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of  !>cncr&tiiinii.  To  form  a  jnet  conroption  or  the  nholo  anima]  Itingdom.Md 
yrlinlo  ahoulil  he  rcKanlpd  in  its  inoit  Bini]>1e  Bupcct,  and  it  is  iiot  br  ■  perii- 
iiaciuus  iiFjratiun  of  bH  theories,  Hnd  by  "  bd  oniflcstion  of  the  orguis  of  idMC- 
l^ncc,"  ihnt  tcirnce  will  lie  ni1vniici>d.  While,  on  the  othpr  liand,  •dt  pnoA 
which  traDsiiiulntiuiiialii  may  adrluce  should  alone  nwt  niun  a  sluJioiu  r«)^rd  of 
tho  plienomenB  of  euibr}'al(^,  aiid  npon  a  synthetic  moile  of  treDting  DBtaNi 

The  fuet  is  now  luoro  clearly  niiilerstood  thnl "  the  tyjicfl  of  animals  flnt  dcrt- 
Inpftfl  are  more  lite  the  eiiiliryoiiie  formsi  of  their  re«pecti(-e  jpunpa,  and  the  pnv 
pTCK^ion  oliBervcil  in  fWiiii  tliose  prcnoral  lyjipB  to  Bynaa  more  hiKhly  ■peciaKicd.'' 
(Lhren.)  Thasthc  eniljryci  i'nniiiiantsylii')jiluth<i-tiiui  and  Dic1i-ij-i„  of  the 'Eocrne 
periwi  apjiearcd  lw(bi-o  the  present  stn^"  ami  antelopes,  and.  Id  eoDunnn  wick 
nearly  all  tho  Eooeno  niamiuiilia,  nuintaincd  their  typical  dentition  of  Girtr-loiu' 
iiH'th,  which  has  since  ^i-cn  place  tn  tho  nioni  spceuiliiod  and  modified  dentition 
of  tiicriirniB  of  [he  present  duy.  Tlic  loit-csl  organiicil  nuunuinlia  appeaifJ  Km 
(III  onr  plBnet.  At  least  foiir-liltlis  of  tho  Secoudiuy  manimnlia  bcloni;  luik 
hiw(>r  Huli-clasMCH  T.y:i-  and  LiMvu-f'i'htihi,  iKarin^  elosie  niialo^'v,  and  perlupi 
nHlnity  to  tlio  ori]MininB  n'rtcLmlu.  "  In  all  the  iiiilcif  of  aneR'ni  auimali,  ibnt 
is  an  aaccnliTi);  ^iv^tion  of  cliaracter  from  llrsl  to  last."  I'rufeBsur  Owea  hu 
proved  that  "  there  are  tmcea  in  tlio  olil  deposits  of  the  earth  of  on  ur;g«nk  ft"' 
XivsHion  anion);  the  BnrroHsive  forniB  of  lilb."  "  Uan,  tho  last  created,  whnw 
urgnuization  is  regarded  na  tho  highest,  departs  most  from  the  vertebrate  arrbr- 
tyjie."  Vlo  must  regard  '.t  an  an  c\'cnt  dcpondiufr  npnii  some  hit^iJer  law  tim 
tlint  of  inero  empirical  ctHncidence,  that  the  inostty]iiealaiiiniBliishiintiI  be  foBnil 
first  ill  the  soalo,  and  tho  miytt  ii|iccialiied  lust.  Those  remnrkaUe  coineidenei'i, 
conplnl  with  tho  astonishiiii;  laotH  revealed  to  ns  by  the  labonra  of  those  nitit- 
i-alista  wlio  liavo  by  their  researches  un  the  ehanftes  and  inManiorphosea  of  tha 
iiala,  disooverod  tho  (rroat  law  of  I'arlheni'jeiiPsir,  b ;'  '  " 
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Hj  retdert  will  have  read  the  chapters  in  which  Mr.  Darwin  lays  BfcreM  upon 
the  eDormooB  lapse  of  time  roqnired  for  the  deposition  of  the  geolog^oal  strata. 
However  they,  like  Professors  Phillips  and  Thomson,  may  impogn  the  exact 
detaila  of  his  statiatios,  they  rise  fW>m  the  perusal  of  these  dbapters  with  the  AiU 
oouTiotion  that  the  time  required  must  have  been  immense.  They  can  only 
oomprehend  such  arithmetical  amount  by  a  comparison  with  those  results  which 
•atrooomical  or  mathematical  soienoo  liau  arrived  at,  as  to  the  vast  distaneo 
between  our  globe  and  the  solar  or  sidereal  systems.  In  this  extensive  field  they 
moat  reflect  that  the  small  portion  of  space  in  time  which  fiills  under  their  imme- 
diate oogniianoe  and  observation  is  not  sufficient  to  enable  them  to  pronouncj 
with  any  certainty  as  to  the  vast  laws  which  may  p^vem  the  whole.  An  anony- 
mous writer  on  the  subject,  by  a  direct  illufltration  of  the  well-known  phenomenn* 
of  Babbage's  calculating  machine,  lays  p^«at  stress  upon  this  aryi^ment,  and  I 
confess  I  am  inclined  to  regard  it  an  an  approach  to  truth.  By  some  originally 
conceived  law,  consonant  with  tho  development  of  tlie  original  ty|)0,  specie  3 
which  invariably  propagate  descendants  immediately  resembling  tliemselveii 
through  countless  ages,  may,  after  tho  expiration  of  some  given  limit  of  time,  or 
under  tho  influence  of  some  mikn(»wn  condition,  suddenly  cliange  their  power, 
and  develope  organs  which  are  8Ui>enuided  to  tho  distnictivc  characters  of  their 
original  typo.  I  can  see  no  other  way  of  accounting  for  the  existence  of  Ruch 
exceedingly  aberrant  forms  as  tho  Pt en h J aHyJns  or  the  Oniithorhynrhus.  Our 
induction  is  not  sufficiently  vast  to  lay  down  general  rules  n]X)n  tho  subjoct ;  but 
I  think  that  if  the  old  princi])Ic  of  "  succ^sBive"  and  *'  8})eciar*  creations  repi-c- 
senting  the  so-called  "theological"  ejKX'h  of  thouglit,  bo  abrogated,  tho  ])riiicip1o 
of  the  uniformity  of  progression  by  natural  selection,  representing  tho  equally 
Ijaneful  "  metaphysical'*  stage,  cannot  erect  itself  a  temple  on  the  niiiia  of  thu 
former.  It  is  only  by  a  rn^rd  of  tlio  question  of  tho  origin  of  BiK)eio8,  om  ona 
under  the  influence  of  some  d\n[iamical  law,  that  a  solution  of  this  great  problem 
can  bo  arrived  at.     (Comte.  Philosophic  Positive.) 

In  the  words  of  the  eminent  writer  in  the"  Edinburgh  Bevicw*' :  "  Circumstances 
are  conceivable — changes  of  suri*ounding  influences,  the  operation  of  some  intor- 
miitant  law  at  long  intervals,  like  that  of  the  calculating  niacliine  quoted  by  tha 
author  of  *  Vestiges,'  under  which  the  monad  might  go  on  splitting  up  into 
inon€u1^  the  gregarina  might  go  on  breeding  gi'cgaHn^Vy  tho  ccrcatia  cercarur,  &c., 
and  thus  four  or  Ave  not  merely  different  specific,  but  dlfierent  generic  and 
ordinal  forms,  soologically  viewed,  might  all  diverge  from  an  antecedent  ciuito 
distinct  fbrm." 

Mr.  David  Page,  in  his  recently  published  little  work  on  the  "  World's  Ijife- 
Syatem,"  exhibited  the  spirit  in  wliicli  the  advanced  palaeontologists  of  the  pre- 
sent day  have  accepted  the  principle  of  Creation  by  Law,  while  they  wisely 
abstain  ticam  defining  its  method,  or  fixing  the  precise  process  by  \rhioh  new 
specries  are  originated. 

I  am  glad  to  see  that  Professor  Owen  has  elsewhere  condcnmed  any  imaginary 
scheme  by  which  some  anthropoid  ape,  e.  </.,  tlie  Gorilla,  might,  by  Mr.  Darwin'H 
principle  of  Natural  Selection,  become  a  man.  He  is  too  well  aware  that  tho 
species  is  yet  unknown  to  naturalista  which  is  sufficiently  allied  to  mankind  to 
have  served  as  its  immediate  ancestor.  No  person  can  seriously  think  that  man- 
kind, with  its  peculiarly  developed  brain,  could  have  been  recruited  either  firom 
OoriUcB  or  Dfgopiihcci,^     Those  naturalists  who  assert  man's  simian  origin, 


•  The  statement  made  in  tha  "Vestiges"  with  respect  to  the  periodical  diflfarenoe  in  tho 
TDsnlts  of  the  cslcoliitinff  process  of  Baboa^'s  machine  is  founded  on  a  mistako.— Ko.  Osol. 

f  I  am  most  aazioas  to  avoid  Infcroducinir  anatomical  salqccta,  which  would  bo  fordini 
to  ttia  pages  of  the  Osoi.OGm,  bat  I  may  take  this  opportimitjr  of  statinfc  my  belief  based 
apan  oonatani  and  careftil  observation^  that  the  human  lutiin  ]K>Me8sea  orRaiia— e.  g., 
ttar  "  third  cerebral  lobe."  the  "posterior coma,"  and  the  ** hippocampoa  minor."  which  are 
■baent  in  the  brains  of  the  vpw,  I  am  aware  that  aeveral  aooloffiata  have  lately  exnretiMd 
a  etmlmfy  cminioo,  but  I  cannot  refWiin  from  stating  tho  result  of  my  Inqniricti,  nfUiouKh 
eiaUiarj  to  tha  theevy  of  traasmutatioa.  Truth  ^hgukl  be  paiamnraavXi  on«i  «sv^  vt^^^^^stcvc^N^^ 
hypothesis. 

VOL.  ir.  "^  ^ 
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whilst  pladKi>>)F  thetnRolvM  to  tho  u  jet  nnproTsd  ompSAo  ButlMd  ot  Vtttui 
lliclD<.'tion,  Tvtanl  tlio  "rapid  and  right  proijTeu"  of  loology,  muniDdfii]  cf  tkt 
Uaoonian  vaming  that  "  linowliylgo,  whilat  It  lioi  in  aphorimic  and  ohtHTnthwn 
rtmaina  In  a  growiufi  atato  ;  Imt  nlien  onco  fluhionMl  into  uethildi,  thoi^^i  i 
may  be  rarthar  poliiihod,  lUnitrBtod,  anil  fitted  fbr  nie,  it  no  kngor  inacMW  i» 
bulk  ond  inbatanro." 

Tlie  Btuily  uf  tbo  palccontolofpcat  and  bialogiral  RoiflDOM  haa  rerofaitlauKd 
nnvlpni  knuwlcdgfl.  Ths  nttontiun  to  njritpm  and  detail,  wbioli  mroAf  of  apaa 
t^i'tirmtion  bo  oan'fnlty  bcatuwiil  n|Kin  aninudi  and  plants,  ia  now  prodarinir 
its  fsand  fruiti,  and  t'ho  conniied  nui»»  of  facts  and  oboervstlana  irbich  hare 
bot-u  c^ln'tcd  in  now  ftivin);  placo  to  wido  and  oouiprehniaiTo  gracraliMtiwff. 
Tlin  mind  of  modum  scicntifio  man  luta  been  "  ilowljr  kad  innnrilih 
withdrawn  tnnn  iniofjinaiy  piotnioa  of  catostraphca  and  chaotio  oonfbaica,  «art 
08  liftd  hnnnted  the  imo^iution  of  tho  oorly  cosnioffoniiiti.  Niunmnu  pnnTf 
lin\'c  bpeii  discovered  of  tho  trnnqnil  itepofition  of  soliiiientar^  matter,  and  tbe 
rIow  and  succoasivo  derclopmont  of  or^iiio  life."  Ho  who  haa  atndied  tlw  nb- 
jpct  «ith  mrc,  quits  it  with  tho  conscionnicsa  tliat  ho  has  loamt  the  importani 
k'BBon  that,  lionorcr  apecialiicd  and  moditiod  man's  stmctnre,  he  aiill  ittaint 
wilhiii  liini  tho  rGniiiaiitB  of  tlio  old  prinum-al  iiiai,  the  old  pattrma,  exemplm, 
niid  arcliotjpcs  of  Iring,  in  whose  perfect  image  ho  wna  original^  designnl ; 
liuwci'cr  remote  in  i>oiiit  of  time  ha  maj  be  IVom  the  earliest  innrnation  of  Ufe 
on  this  globo,  lie  still  bears  traces  in  fais  early  carper  of  a  dose  aiialotiy  to  the 
lowest  orgtanited  monad  ;  end,  above  all,  he,  fWim  the  simplci  elomi-nts  of  tlw 
(il'if^iuUly  created  spinal  chonl  in  tho  lower  vertpbmta,  lias  deTelojinl  a  comji!c< 
orj^n  ol  ihnnglit  for  Biir]ift!iBin){  that  {losspBiiod  b/  any  other  animnl  form. 
I  nm,  Kii',  your  i>lmiiiiil  Rervniit, 

CHAiriES  Cavtfr  Bi.ip.r. 
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questioii  was,  however,  raised  in  thig  imprinted  maiter  which  I  do 
not  jet  remember  to  hare  seen  in  anj  published  paper,  and  I  now 
mectaon  it  because  of  late  tlie  attention  of  many  persons  have  been 
more  and  more  drawn  to  the  discussion  of  the  subject. 

The  opinion  I  then  held  was  that  cold  great  enongh  to  have  pro* 
dnoed  toe  first  and  larger  set  of  glaciers  in  our  own  neighbouring 
connties  might  have  arisen  from  an  elevation  of  land  equal  to,  or 
groater  than,  the  ambunt  of  depression  that  it  underwent  during  the 
middle  portion  of  the  glacial  period.  I  then  stided  *'  that  I  h^d  it 
«8  a  Knuid  doctrine  in  Geology  that  any  amount  of  depression  that 
any  part  of  the  eartii's  crust  may  have  undergone,  may  have  been 
equalled  there  or  elsewhere  by  an  opposite  movement  givii^  t^A 
equivalent  amount  of  deviation.  Bearing  this  in  mind,  it  seems 
within  tiie  limit  of  fair  speculation  to  suppose  a  possible  upheaval, 
equal  to,  or  exceeding  the  above-mentioned  known  amount  of  de- 
pression (2,300  feet*) — an  elevation  probably  sr^cient  to  have  pro- 
duced a  degree  of  cold,  taken  iu  connection  with  other  conditions, 
equal  to  the  production  of  glaciers  on  the  first  and  greater  scale. 
Tnis  land  (Wales)  would  then  consist  of  a  lofty  central  cluster  of 
mountains,  with  numerous  valleys,  down  which  the  larger  jzlaciers 
flowed,  debouching  upon  an  elevated  plateau  of  land,  part  of  which 
now  forms  Anglesea  and  the  sea-boards  of  Camacrvonshire.  A 
further  extension  of  this  flat,  dotted  by  other  clusters  of  mountains, 
now  forming  the  high  grounds  of  Britain  and  Ireland,  would  spread 
as  £ar  as  the  100  fisithom  line  indicated  by  Sir  Henry  De  La  Beche 
in  his  '  Theoretical  Kesearches,'  including  the  German  Ocean,  the 
the  Irish  Sea,  and  a  wide  tract  of  the  Atlmtic  stretching  northward 
along  the  coast  of  Norway." 

In  1846  the  late  Professor  E.  Forbes  published  his  celebrated 
memoir  **  On  the  Distribution  of  the  Faxma  and  Flora  of  the  British 
Islands,"  in  which,  in  consequence  of  a  partial  ideality  in  the  littoral 
fiuma  of  the  North  of  Europe  and  of  North  America,  he  inferred  a 
foivier  direct  union  of  these  continents  across  the  area  now  occupied 
by  the  North  Atiantic.  Generalizing  on  this  idea,  I  conceived  it 
probaUe  that  this  northern  contineiLt  might  have  stretched  so  far 
Booth  ''that  the  mean  annual  Isothermal  line,  and  the  January 
laothermal  line,  that  in  Central  Asia  and  in  North  America  run  nearly 
east  and  west  in  latitudes  about  55  degs.  and  88  degs.,  would  be 
continued  in  the  same  direction  across  the  continent  instead  of  curv- 
ing northwards,  as  they  now  do,  under  the  influence  of  the  Gulf 
Stream.  The  mean  annual  Isothermal  line  of  32  degs.  Fahr.  would 
tben  pass  aoroes  the  south  of  Scotland,  and  the  January  line  near 
the  aonth  of  Spain.  Across  the  Altai  Mountains,  in  Cenh*al  Asia,  at 
XxnntB  between  these  lines  in  latitudes  49  degs.  to  51  degs.  north, 
the  snow-line  is  7,034  feet  above  the  sea,  and  in  those  mountains 
(irom  9,000  to  10,000  feet  high)  at  the  Golonne  de  Katoime,  there 

*  Montioned  in  a  pvcvious  part  of  the  Hemolr,  «iid  ^icb^S^n^  *^3(x  \^<&  ^)iv2tf^^<^ 
JoomaL 
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are  glaciers  in  latitnde  5U  dcgs.  nortii.  The  Snowdon  |n<onpifit 
Irnat  three  degrees  farther  north  than  this,  and,  if  instead  of  beins 
]iiirt  of  an  island,  that  district,  at  a  higher  eleration,  were  put  tt  ■ 
broMi  continent  spreading  east  and  west,  we  should  have  in  its  peaki 
flnd  valleys  all  the  conditions  needful  for  the  formation  of  large 
fillaciers ;  and  the  same  may  be  eaid  of  other  moimtain  Rgioni  of 
tliu  British  Islands." 

I  now  send  yon  tliesc  speculations  for  what  they  an  worth, 
nllhoagh  in  the  long  mn  I  think  it  will  appear  that  the  wide-spnad- 
:ii[7,  loDg-con tinned,  and  most  intense  cold  of  the  ^lacial  period  «u 
(hii'  to  Home  uacxpltiined  cause  far  more  gencraJ  than  any  men 
changes  in  physical  geography. 
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fend),  tud  tbdr  cAiition  is  so  much  what'  tbe;  would  Imvc  if  the  bwcIW  pot- 
tMD  tad  emitted  rootkts,  that  I  think  they  must  be  points  in  the  stein  frocn 
which  roots  hftre  been  given  off,  sack  u  we  see  conalanlly  in  water  planU  and 


P 

b 


n  (b]  oT  Ihenstonl  liie. 


Such  roots  from  tlio  nodra  or  varices  of  tlie  iilnnts  arc  indeed  common 
eiiau[Hi  in  all  rooting  stems  ;  but  there  is  no  reason  to  believe  these  stems  were 
sunk  In  the  eartk  np  to  thin  poiut.  All  the  appearance  of  llic  plant  is  against 
thia.  In  n  speciDen  of  F.  leurllala  from  f  irmlon  Callicrr,  the  nodes  occur  at 
Canoes  or  a  foot  apart,  while  Die  snecimen  is  only  sk  inches  wide.  The 
froknesa  and  sharpness  of  tlie  scars  below  these  points,  Icio,  sufficientlj  nega- 
tives this  idea ;  for  in  the  undergronnd  portions  of  Sigillarin  the  leaf-scars  arc 
much  obliterated,  and  the  roirs  irregular,  even  before  wc  reach  llic  true  Stig- 
maria  scars  on  the  lai^  bifnreating  roots. 

Bat  if  the  Sigillana  grew  in  nater,  ns  there  is  the  stron<^9t  reason  to 
believe  tbej  did— and  the  autlior  referred  here  to  Mr.  Biiine^r's  observations 
and  the  cooclusions  of  Prof.  Hi^rs— it  is  liLcly  enough  certaiu  nf  the  spccicii 
■boald  have  thia  rooting  bnbit.  And  the  structure  I  look  upon  as  one  more 
scnp  of  evidcDce  (in  ad^tion  to  Ibe  extrcmelv  fine  nature  of  the  sediment  in 
whick  tbe;  grew,  and  the  sct'sbella,  and  anuclides,  and  woriu-t  racks  iatcrmivecL 
with  tbem)  of  the  wateij  habitat  of  the  coal-^oiAs. 

/  an  oof  BOW  arguing  for  the  wntei  bcin;  sdV  ■,  \  V\ux&.  VWi  cwii>»i  '^'^ 
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inferred  from  mInc  daU—pcrbaiw  duefljfrom  Ihcutnie  of  the  aaub  of  tk 
cotl-mouurci.  I  »ill  only  My  that  tbcwo  u«  in  (he  nngbboubood  rf  Ifafr 
chMter  iDBltnccs  of  thick  beds  of  coal,  orerlud  immfktmUfy  \lf  'tmkKm  k 
slinlo  (without  a  ^uticlc  of  grit  or  sand  which  xmAi  indickte  >  wiambemd 
the  aurficc),  vfaich  sbalca  contain  onlj  marine  snelli.  fllie  iiuyuttj  if  Ik 
shells,  hovevcr,  of  the  middle  and  upper  coal-DiGaaoTea  an  not  wnii"  '~  "' 
their  habitat,  and  I  wish  now  to  call  attention  to  aotne  of  tbne 
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modern  genera  of  UnioHida  are  generally  strongly  toothed,  except  the  thin 
Aaodom  and  its  allies.  Again,  they  have  a  thick  wrinkled  epidermis. 
Umonkke  have  not  this,  M^tim  have,  and  the  lisamont  is  internal,  as  iu 
many  Kjfoda,    The  shape  is  oval,  broadest  in  front,  oeneath  the  beaks. 

uui/ir000»jf«.«--Generally  found  with  AMraco^ia;  differs  materially;  t)io 
flliane  is  broadest  nosteriorly ;  the  sliell  thinner ;  hingclcss  (so  far  as  known) ; 
epiaennia  wrinklea. 

MtfalUa  ? — Qoadraie  shells,  slightly  inec|uivalve,  but  not  at  all  so  much  so 
as  A9ieiiia,a3ad  with  no  produced  hmffe-lme,  and  no  teeth.  Myalina  has  an 
area.  Their  nboe  is  doubtful,  and  all  their  analogies  are  with  marine  genera. 
Epidermis  not  yet  observed  as  wrinkled.  These  wrcc  genera  constantly  occur 
in  Jod^jf. 

If,  therefore,  we  could  substantiate  the  marine  character  of  any  one,  we 
shoidd  be  sure  of  the  rest.  And  this  is  the  point  to  which  the  attention  of 
ccMoholoyats  should  be  directed.  It  is  not  yet  certain  that  the  AuihracoM^n 
18  really  allied  to  the  M^a,  thou«;h  its  want  of  hiuge  and  wrinkled  thick  epi- 
dermis fisvonrs  the  view.  Nor  do  these  shells,  or  Aaikracoiia,  except  very 
rarely,  occur  with  undoubted  nuurine  shells,  Prodncta,  Spirifir,  or  Cephalopodous 
moUuBca. 

But  then,  against  tlic  idea  of  their  being  freshwater  forms,  there  is  the  fact 
that  no  sheUs  like  PaludiHa  or  Mehnia,  or  any  of  tlie  familiar  forms  in  the 
Pnrbeck  or  Wealden  deposits,  occur  in  the  coal  bands.  The  bivalves  were 
certainly  noi  purely  freshwater.  They  were  probably  not  even  inhabitants  of 
the  open  sea.  They  lived  most  likely  in  muddy  lagoons  of  quiet  salt-water, 
imd  hence  the  peculiar  and  marked  cliaractcr  of  these  characteristic  coal-shelk. 

It  is  desirable  that  all  who  may  have  opportunity,  by  means  of  tlieir  workmen, 
of  collecting  carefully,  should  obtain  these  shells  in  quantity  from  each  scam 
and  locality,  and  endeavour  to  ascertain  what  species  arc  i)cculiar  to  each  bed. 
The  plants  are  likely  to  be  more  generally  spread,  and,  indeed,  we  already 
know  more  about  their  distribution. 


ON  AN  ALUMINOUS  MINERAL  FROM  THS  UPPER  CHALK,  NEAil 

BRIGHTON. 

By  Messrs.  J.  II.  and  G.  Gladstone. 

The  author  said  that  in  an  old  chalk-pit,  at  Hove,  there  are  many  faults,  and 
some  of  them  are  filled  up  with  a  white  mineral  that  runs  along  the  dislocated 
layers  of  flint,  and  sometimes  embeds  the  shivered  fragments.  It  has  the 
form  of  agglomerated  masses,  which  are  porous,  and  easily  fall  to  pieces.  Oue 
piece  that  was  analysed  proved  to  be  well  defined  hydratea  bisilicate  of  alumina 
— ^that  which  luw  received  the  naiue  of  collyrite — with  no  other  impurity  than 
one  per  ocmt.  of  carbonate  of  lime.  Its  specific  gravity  is  1.99.  Another 
piece  contained  thirteen  per  cent,  of  carbonate  of  lime,  and  five  ncr  cent,  of 
additioiial  carbonic  acid,  which  must  have  been  combined  with  tnc  alumina. 
Aa  the  sUicic  acid  was  proportionately  snuiller  in  quantity,  this  piece  of  the 
mineral  was  viewed  as  collyrite  in  wliich  about  half  the  silicic  acid  was  re« 
placed  by  carbonic  acid. 
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GEOLOGICAL  SnBTET  OF  TASMANIA. 

Bv  C.  Con.n,  Eaq,, 

The  forinations  treated  of  vcre  tiie  Upper  FaUcoxoic  luarioe  dqMtiii  ai 
the  cosl-meRsures.  The  tip|>nrcnt  coiiform&btlitv  of  the  two  sertknis  »»> 
shuwii,  tf^tlipr  with  tlieir  inliioate  couiicctionn,  serving  to  rcDder  tbeir  eoisi- 
(lernliou  iu-u'imnihle.  The  eonl-meosures  exist  to  ■  greater  or  Im  nlnl 
Ihroiixh  tlie  eoiintry,  the  depth  being  ationt  oiue  hundred  feet.  Thn  nuj  it 
rcgunli^  as  constitiiliug  tu'o  distinct  fleld.^,  tlic  maiimuin  one,  the  MmuI 
Nicliiilss  Conlliehl,  onmiirelieiidtn);  flie  various  portions  develaped  upoD  rilWi 
sidt^  uf  llie  Break  o'  D.iv  Vnllcy;  Ihe  otiier  the  l>on^las  KiTpr  CoalGtJd. 
iM^tweeii  IjOiig  Point  Eiiul  Bieheuo.  In  tlie  first  the  pwiitioD  of  the  pducipil 
scHins  [>r  coal,  although  liighly  advaiitagcoiis  to  tlieir  oeiog  worked,  is  it  la 
rU-vnl  ion  of  from  one  tliousaud  two  hundred  lo  one  tliou-tand  five  hundml  fett 
above  tlie  sea.  There  were  at  least  sis  distinct  scauis  in  the  Mouiit  Nicfaobi 
eouUieh),  one  of  which  was  of  superior  qiialilv  and  twelve  feet  io  tbickaes. 
Sinee  the  discovery  of  the  scftni,  cxperiaieuts  have  been  made  which,  tboaxk 
amply  anffieieot  to  prove  the  value  of  the  coal  for  domestic  purposes,  and  fv 
application  to  the  usual  hranchra  of  niannfacture,  liavo  bcnu  upoa  too  limtttd 
a  snile  to  permit  of  the  determination  of  itx  value  as  a  steam-fuel.  A  reowk- 
nhle  slinle  exists  in  the  north  of  tlic  island,  available  as  a  source  of  panfin  ud 
linrHffirmil.     The  Merse;(  coal-field  w  .  .-  -       ,    , 
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ons.  la  soine  parts  there  were  broken  bands  of  coal,  thrown  about  in  an 
Ltraordinaiy  way.  The  whole  of  the  highly-inclined  strata  were  surmounted 
f  new  red  sandstone.  It  was  remarkable  that  there  was  in  this  cutting  an 
lormoos  amount  of  calcareous  and  other  grit,  some  bodies  of  which  might  be 
ipposed  to  have  formed  a  regular  part  of  the  mountaiu-limestouc.  There 
ere  also  large  rao^sc:)  of  red  substance,  evidently  formed  by  concretion. 


ON  THE  GBANITE-ROCKS  OP  DONEGAL  AND  THE  MINERALS 

ASSOCIATED  THEREWITIL 

By  R.  H.  Scott,  Esq. 

The  anther  gave  a  short  account  of  a  mineralogical  tour  made  by  him,  in 
>mpany  with  rrof.  Ilaughton,  the  result  of  which  seemed  to  throw  sonic 
rht  OB  the  possible  orij^iu  of  granite.  The  district  visited  was  Donegal, 
nioh  county  consists  mamly  of  gneiss  and  mica-slate,  and  is  traversed  in  a 
3rth-eaat  mrection  by  an  axis  of  granite.  This  granite  is  of  a  peculiar  coni- 
Mitioii,  containing  two  felspars,  one  orthose,  but  the  other  not  alhite,  as  iii 
le  granite  of  the  Xlomc*  mountains,  but  oligoclase — a  mineral  whose  oeeur- 
luee  in  the  Britisli  Islands  had  onlv  been  noticed  within  the  Inst  twel\e 
lonths.  Prof.  Haughton,  to  whom  tliis  discovery  is  due,  was  unfortunately 
liable  to  attend  the  meeting.  The  facts  were  briefly  these: — The  granite 
mtains  oligochisc  and  quartz,  which  combination  appears  to  be  a  proof  that 
le  rock  never  was  in  a  melted  condition;  a^  in  that  case  these  two  minerals 
ould  have  acted  on  each  other  and  formed  common  felspar,  it  lies  in  beds 
irresponding  to  the  general  lie  of  the  strata  of  the  country,  and  in  its  eha- 
iicter  is  essentially  gneissosc ;  and,  lastly,  at  i>oints  inside  the  area  of  the 
ranite,  metamorpliic  rocks  (limestone  and  slates)  are  found  with  their  bedding, 
hich  is  nearly  vertical,  unchanged.  These  bands  run  for  a  distance  in  one 
ise  of  nine  miles  across  the  country.  The  condition  of  these  rocks  is  very 
milar  to  that  of  the  same  rocks  outside  the  granite  area ;  and  it  is  a  point  (if 
reat  interest  to  determine  how  they  got  there.  The  solution  of  this  offered 
f  the  author  of  the  paper  was  that  the  whole  of  the  rocks  had  been  originally 
;ratified,  and  had  been  subjected  to  some  actions  which  had  been  termed 
tctamorphio.  The  result  of  such  action  was  to  convert  some  into  granite, 
>nie  into  gneiss,  and  some  into  crystalline  limestone  and  mica-schist,  without 
stf  much  altering  their  reUtive  positions.  The  possibility  of  granite  being 
rodnced  by  other  means  than  simple  heat  seemed  to  them  to  be  ])roved  by 
le  oocurrenoe  of  felspar  in  quartz-veins,  which  are  usually  admitted  to  have 
sen  filled  by  means  of  infdtration.  There  were  several  points  in  connection 
ith  these  granites  which  showed  a  close  relat  ion  between  them  and  the  gra- 
ites  of  Norway.  The  whole  qiiestion  required  a  careful  chemical  and  mincr- 
iOgical  examination,  which  eoiud  not  be  concluded  for  some  time.  Among 
le  types  of  rock  found  in  Donegal  is  a  syenite,  the  felspar  of  which  is  oligo- 
lase.  The  origin  of  this  rock  the  author  is  dis[)osed  to  attribute  to  the  addi- 
on  of  limestone  to  the  granite.  A  similar  svenite  occurs  at  Carlingford,  but 
3ntains  anorthite,  a  felspar  which  would  result  from  the  admixture  of  a  larger 
iiaatitj  of  limestone  than  is  necessary  to  produce  oligoclase,  and  has  been 
roved  oy  Prof.  Hanghton  to  have  such  an  origin.  The  anorthite-  yenite  never 
jcvas  unless  limestcme  is  present  in  large  excess,  which  is  not  the  case  in 
'jnegal.    The  district  described  is  very  rich  in  minerals,  some  extremely  rare. 
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TUB  QKOLOaUT. 


OX  TUB  FAULTS  OP  TlIK  LASCASHIRB  COAL-FIELa 

l)v  Uemv  Gkgen,  £14. 

TIk:  aiLtliot  yiroposril  to  jioint  out  a  law  which  appears  to  govern  tin  dim- 
t  iiiu  (ir  tlir  )iriiici|ml  lim-s  of  fuult  iii  the  liwieiisliirc  eoalGclil, nud  toendntiKr 
1i>  Hhow,  oil  the  iiriiifiijiliM  Inid  down  by  Mr.  lIo]>kiii.i,  ticit  this  lanisauMn- 
sory  I'Diusnq'icnce  or  the  forces  wUich  produced  the  ujihearol  al  ihr  noI^cU. 
<)u'th(!i-iistcni  niid  iiorlhuru  sidex  Ihc  coal-mcosurca arc  bouuded  bvuuUsicu' 
(cril,  uhicli  risra  conforninhly  far  bcncalh  Ihciii.  Tlic  iatciutiT  u[  uj^il 
iiluii;;lhc  i-ustcni  boimibry  was  ocrtuiulv  great,  oa  iiiight  be  cxi>ccted  (muii:- 
liniMiiiitj'  (u  the  cciitruL  iijihcavnl  of  Euguuid,  uiul  thcra  scein!>  rcuAOo  to  belki; 
th:il  it  iucreoscd  iii  magnitude  uorthu'urdn.  The  force  of  elevuliouoknglW 
northern  bomuUrj  seems  also  to  hnve  IncFGa»cd  towards  the  cast ;  m*  ii 
would  appear  thai  tho  north-eastern  was  a  point  of  iniiximum  clcvalioit,  Oi 
the  south,  the  ooal-measurcs  pass  regularly  but  uneouTormably  bcncalh  Ite 
FcmilBU  and  New  Red  Sondstouc  formations,  the  boundary -line  beii^dcqlf 
indented  h;  faults,  along  which  promontories  of  New  Re^  SaoditMw  ni  w 
into  the  heart  of  the  eoalileid.  That  the  portion  Ijing  between  the  UphoUui 
and  Boundary  faults  contains  the  same  measures,  aud  has  been  acted  upoa^ 
the  same  forces  of  elevation  as  the  miuu  body  of  the  cooldcii),  cauuM  be 
d;oubted ;  bnt  its  position  without  the  basin,  aud  souic  irregularit;  in  tke 
d|,rcetioQS  of  its  lines  of  fault,  lead  the  author  to  Ihiitk  that  local  g*usm  bn 
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rou  in  a  uorth-west  and  south-casi  direction.  Tlio  line  jiisi  mentioned  vill 
diTido  our  area  into^  two  parts,  a  triangle  and  a  qitadrilatenu.  The  distance  of 
ewecj  part  in  the  triaoglfi  from  the  souUiem  bonndajrj  (and  lienoe  the  easterly 
tension)  is  greater  than  from  tlio  northcrW  one.  Tlie  diifferencc,  too,  increases 
as  we  go  northwards ;  hence  the  lines  of  fracture  will  tend  to  elmn^c  from  a 
north-west  and  south-east  into  a  north  and  south  direction  more  and  more  as 
we  so  further  north.  Similar  reasoning  will  show  that  in  the  quadrilateral 
tlie  oirectiou  of  the  fissures  will  tend  to  become  more  and  more  nearly  cast  and 
west  as  we  go  towards  its  north-east  corner. 


REMARKS  OK  THE  BONE-CAVERNS  OF  CRAVEN'. 
Bt  J.  11.  BuRRmv,  Esq.,  B.A. 

The  author  said  that  the  cave-remains  before  the  meeting  were  found  mainly 
iu  Victoria  and  Doukerbottom  caves,  near  Settle,  Yorkshire.  Tliese  caverns 
are  but  two  of  a  large  number  which  occur  in  tlic  mountain-limestone,  and 
more  especially  in  the  Lower  Scar  Limestone  (of  Phillips).  They  are  of  various 
kinds,  diy,  wet,  from  a  few  yards  in  length  to  a  mile,  merely  passages,  or 
scooped  out  into  great  chambers.  Doukerbottom  consists  of  two  chambers, 
with  venr  long  passr^cs  between  tliem.  Victoria  Cave,  which  was  discovered 
by  Mr.  Jackson,  of  Settle,  has  in  it  four  large  chambers,  close  to  each  other, 
and  before  the  flooring  of  clay  was  washed  in,  probably  forming  one  gigantic 
apartment.  The  general  section  of  the  caves  is : — First,  from  a  foot  to  eight- 
een inches  of  soil,  in  which  are  the  bones  of  recent  animals.  Second,  about 
six  inches  of  the  ancient  flooring  of  the  cave,  when  it  was  inliabited  by  man : 
ill  this  were  found  all  the  antiquities  which  were  discovered,  and  the  bones  of 
Miima.U  similar  to  those  last  mentioned.  Third,  dense  stiff  clay  of  vcrv  great 
thidmess,  in  which  no  antiquities  and  scarcely  any  bones  were  found,  i'ourth, 
the  origmal  rocky  floor  of  the  cave,  resting  on  which  were  bones  differing  in 
colour,  lightness,  &c.,  from  the  others.  Tlie  antiquities  found  in  the  second 
stratam  were  flint  implements,  adze-heads  of  stone,  sling-stones ;  of  bone — 
arrow-heads,  combs,  and  pins ;  shells  and  wolfs  teeth  pierced  for  a  necklace. 
These  were  evidences  that  an  uncivilized  race  had  occupied  the  cave ;  but 
besides  these  were  flbuhe,  annlets,  and  rings  of  bronze  and  iron ;  and  coins  of 
Roman  emperors,  from  Nero  to  Constantine.  The  l)ones  found  were  of  recent 
historic  period,  animals  sucli  as  the  wild  boar  and  the  wolf;  but  witii  these 
were  other  animals  of  prehistoric  age,  the  cave«tiger  and  the  cave-hyrona,  found 
side  by  side  with  the  antiquities ;  and  it  has  been  ai^cd  that  thcv  are  there- 
fore oontemporancous  with  man.  The  author,  however,  showeci  that  their 
presence  in  such  a  position  was  accidental,  and  proved  too  much ;  for,  if  these 
oones  were  contemporary  with  the  antiquities,  they  were  also  contemporary 
with  tbe  coins,  whion  come  down  to  400  a.d.-— a  time  at  which  we  arc  certain, 
from  history,  there  were  no  such  animals  in  England.  The  present  evidence 
from  tliese  oareras  of  man*s  contemporaniety  with  such  animals  was  not  to  be 
tmsted. 


TUB  CEULOOlei. 


OX   ELOXGATEU  ItlDGES   OF  DRIFT,  IN    BBHWICKSHIBB  ASD 
OTHEE  r-VIlTS  OF  TUE  SOUTH  OP  SCOTLAND. 

By  Mr.  Mli-^je-Houb,  F.G.S. 

^[l■.Milnc-^I(llllcde8cribed  Severn!  examples  of  these "KBiiiis"mBcraT(islim, 
1l()\bnrglisliLrc,  mA  other  places.  He  slated  that  Ihey  were  to  rfciJw  u  w 
huvc  the  appenninec  of  raiitvay-cmlKuiktiicDts  or  forlilicatiouE,  and  that  llin 
hu<1<jfteii  been  luislaken  for  the  latter.  Thev  \rcn  from  fort;  feet  to  uiijftfl 
ill  hriglil,  aud  soroctinics  conld  be  traced  for  three  or  four  miles.  Ttej  nw 
foiiiid  at  rarioua  heights  above  the  sea  up  to  seven  huodrcd  and  fiftj  fe^.  li 
examining  their  internal  structure  tbcj  ircrc  seen  to  eoii^ist  generaUj  dttuL 
KTave\,  Bud  boulders ;  Van  latter  gcuGnllj  rounded,  but  also  occnsioonllj  am- 
Far.  lie  adrerted  to  (lie  faet  that  tliey  are  sometimes  iutcracclcd  by  riTulnt 
and  eveu  rivers,  but  that  notuitltstaudiDg  this  they  had  all  Ibc  appeaisKetf 
Iiaviug,  been  wbeu  originally  formed,  continuous.  The  author  offered  mm 
remarks  on  the  acency  supposed  to  have  bccu  couccriied  iu  the  productitnaf 
these  "kaims."  Uc  repudiated  the  notiou  of  their  fornialion  by  glaciers.  Hecm- 
sidered  they  were  due  to  the  aetiou  of  water,  aa  iodicutcduj  their  iolo^ 
struetiire ;  aud  supposed  that  they  must  have  been  formed  by  the  walen  rf 
the  ocean  when  they  stood  at  least  eight  hundred  feet  above  its  present  tevd. 
Tlic  only  question,  as  he  thought,  was  whether  tlicy  had  been  thrown  np  h 
Mibmariuc  suits  or  bnuks.  or  whether  tliey  bad  bccu  formed  by 
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sreaseof  temperature  lu  the  earth's  crusi.  The  expcriiiieuib  hitherto  made 
vc,  unfortunately,  somewhat  oonfliotiug  results,  and  even  in  the  same 
ine  the  rate  of  increase  of  temperature  is  by  no  means  uniform.  This  is 
own  very  clearly  in  the  results  obtained  by  Mr.  Astley.  It  is  scarcely  pro- 
.bk,  however,  that  the  temperature  in  the  mine-shaft  influenced  the  result^s, 
d  we  must  therefore  seek  tne  cause  of  this  irregularity  in  the  varying  con- 
icting  power  of  the  different  strata,  arising  from  cufferent  density,  and 
fferent  degrees  of  moisture  of  the  strata.  As  to  the  rate  of  increase,  they 
pear  to  confirm  previous  experiments,  in  which  it  has  been  shown  that  the 
inperature  increases  directly  as  the  depth.  Tlie  rate  is  at  first  rather  less 
an  this,  afterwards  somewliat  greater,  and  at  last  again  less,  but  on  the  whole, 
e  straight  line  on  wliieh  the  temperature  increases  ns  the  depths  nearly  ex 
esses  tne  mean  of  the  experiments.  The  amount  of  increase  indicated  in 
ese  experiments  is  from  51  dogs,  to  571  degs.,  as  the  depth  increases  from  5§ 
ids  to  231  yards,  or  an  increase  of  1  deg.  in  99  feet.  But  if  we  take  the  results 
lich  are  more  reliable,  namely  those  between  the  depths  of  231  and  6S5  yards,  wc 
ye  an  increase  of  temperature  from  571  degs.  to  75idegs.,  or  17S  degs.  Fahren- 
it.  That  is  a  mean  mcreasc  of  1  dcg.  in  70*8  feet.  This  rate  of  increase  is  not 
delv  different  from  that  discovered  ny  otlicr  authorities.  Walferdin  and  Arago 
•una  an  increase  of  1  deg.  in  59  feet  in  the  artesian  well  at  Grenelle.  At  the  salt- 
irks  at  Rheme,  where  an  artesian  well  penetrates  to  a  depth  of  760  yards,  or 
ther  more  than  the  Dukinfield  mine,  the  increase  is  1  deg.  in  54*7  feet.  MM.  de 
Rive  and  Marcet  found  an  increase  of  1  deg.  m  71  feet.  In  one  respect  tlic 
nervations  in  the  Dukinfield  mine  are  peculiarly  interesting.  As  they  give 
e  temperature  in  various  descriptions  ot  rock,  they  appear  to  prove  what  uas 
Lherto  been  partially  suspected,  namely,  that  the  conduct  ins  powera  of  the 
cks  exercise  a  considerable  influence  on  the  temperature  of  tne  strata.  If 
i  add  to  this  the  influence  of  the  percolation  of  water,  wc  shall  probably  have 
sufficient  explanation  of  the  irregularities  observed  in  tlie  experiments. 
t)m  the  above  observations  we  have  evidence  of  the  existence  in  the  earth  of 
:;entral  heat,  the  temperature,  so  far  as  can  be  ascertained,  increasing  in  the 
nple  ratio  of  the  depth.  Wc  do  not,  however,  presume  to  offer  an  opmion  as 
whether  this  increase  continues  to  infinitely  greater  depths  than  we  have 
t  penetrated,  as  observations  upon  this  point  arc  still  imperfect.  But,  as- 
mmg  as  an  hypothesis,  that  the  law  which  prevails  to  a  depth  of  700  yards 
ntinues  to  operate  at  still  greater  depths,  we  arrive  at  the  conclusion  that 
a  depth  of  less  than  two  and  a  lialf  miles  the  temperature  of  boiling  water 
>uld  be  reached,  andat  a  depth  of  10  miles  a  temperature  of  3,000  degs. iTahren- 
it,  which  we  may  assume  to  be  sufficient-  to  melt  the  most  refractory  rocks 
which  the  eartli's  crust  is  composed.  If,  therefore,  no  other  circumstance 
odified  the  conditions  of  limiefaction,  all  witliin  a  thin  crust  of  this  thickness 
raid  be  in  a  fluid  stat^;.  This,  however,  is  not  the  case.  At  these  depths 
e  fusing  point  is  modified  by  the  pressure  and  conductivity  of  the  rocks, 
c  know  tnat  in  volcanic  districts,  wiiere  the  great  subterranean  laboratory  of 
tnre  is  partial W  opened  for  our  inspection,  the  molten  mass,  relieved  from 
essure,  poura  fortn  from  volcanic  cratera  currents  of  lava  which  form  a  pecu- 
T  class  of  rocks.  Besides  this,  it  has  been  ascertained  from  Mr.  Hopkins*s 
periments  on  soft  substances,  such  as  spermaceti,  wax,  and  sulphur,  that 
e  temperature  of  fusion  increases  about  1'3  Farcnhcit  for  ever  5001b.  pres- 
re  per  square  inch,  tliat  is,  in  other  words,  that  the  temperature  of  fusion 
idcr  pressure  is  increased  in  that  ratio.  If  we  assume  this  to  be  the  law  for 
e  materiab  of  the  earth's  crust,  and  correct  our  previous  calculations  in 
cordance  with  it,  we  shall  find  that  we  have  to  go  to  a  depth  of  65  miles, 
stead  of  merely  40,  before  the  point  of  fusion  of  iho  tQQ,VA  ^&  iiiaiS.Vk$^  ^ 
ist,  therefore^  oo  ohaerved  that  Mr,  llopVina'^  \a\A:T  ^r^^^w^sMSo^.'^  ^>5^  "^ 


9  ihat  the  Un-  liol<l!i  true,     ludepenilendj  of  tisia,  bovenr, 

In  uiit  to  me  tLnt  in  the  iibove  caleiilBtioo  it  is  MsnnwJ  lU 

T  the  rocks  is  tlic  fame  at  grrat  dcptbs  as  at  the  soifMX.  Ii 

llir  Hm  shown  e\periinent»llT  that  the  coaductiii^  powtr  (« 

~    US  pent   for  llie  dcnso  izneotu  rocks  as  (or  the  ibor 

J  [uniuitioiis  of  cln<r,  Mitiit,  chalk,  &c.     Aud  these  cIobf- 

.s  ftre  tho>R  which  nc  boiic»e   must  moat  icMmfak  Ihi 

IS  below  the  surface.    Now  Mr.  HopkJns  slioirs  thai  if  tbc 

3  doubled,  the  incroa.sr  of  deptli,  correspomluu  to  a 

ft'inpcniture,  would  be  doubled,  toid  we  should  profaah^  haic 

III)  miles  to  reach  a  teiii|>enilure  of  3,000  dct^rees,  besides  tbc 

■lich  iuvcstigittion  nuiv  show  (o  be  due  to  ilie  influence  of 

■iipcrature  of  fusion.     Mr.  Jlojikins  therefore  concludesthil 

IS  of  the  crust  assumed  by  soinc  geologists  to  aecounl  tx 

s  untenable.    Caleulatioii.''  on  cntircU  independent  data 

e  that  the  thickness  did  not  fall  short  of'SOO.  instfad  of  SO 

'be  so  much,  he  is  furllicr  led  to  believe  Ihat   the  »np«- 

f  the  crust  is  due  to  some  other  cause  than  an  iutenial 

It  reiuaim  n  problein,  thejcforc,  whidi   my  fricaid,  Mr. 

louring  to  solve,  as  to  what  is  the  actuiJ  cosditiou  nf  ll» 

Blhs,  and  the  relation  of  terrestrial  heat  to  rolcuiic  phmo' 
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hrae  yean  ago,  on  experimenting  at  Naples,  that  he  satisfied  himself  tluit  tho 
rafo-paiiiclo  velooitT  was  extremely  low.  The  wavc-portical  velocity  i»  any 
irdinanr  earthquake  did  not  exocnl  10, 12,  or  14  feet  per  second,  beiiig  ubou'i 
Jiat  wKioh  a  body  would  obtain  by  falling  off  a  table.  The  eitromo  limit  of 
ATthouake-waTe  yelooity  appeared  never  to  reaeh  more  than  SO  feet  per 
aooDO.  The  only  example  of  this  high  velocity  was  mentioned  bv  Humboldt 
iS  ooourrins  in  the  Rio  Grande,  where,  during  an  earthquake,  tfic  bodies  of 
aon  were  tmrown  upon  a  bank  nearly  100  feet  high.  The  shock  was  in  this 
asc  vertical,  and  tlie  force  was  e([ual  to  a  velocity  of  about  SO  feet  ner  second. 
t  was  a  curious  fact  tliat  the  1  J;  feet  velocity  at  Naples,  and  SO  lect  in  this 
liter  cose,  corresponded  with  the  respective  heights  ot  the  volcauic  mountains. 


THE  EXTIXCT  VOLCAKOS  OF  WESTERN  VfCTORTA. 
By  Mr.  James  Borwick,  P.O.S. 

Mr.  James  Berwick  dcuomiuated  the  south- western  prt  of  Victoria  and 
lie  adjaoent  portion  of  South  Austnilia  the  "burnt  fields  of  Australia.  The 
ountry  referred  to  lies  chiefly  between  the  slate  and  granite  dividing  the 
iSfK^ogs  and  tertiary  limestone  of  the  sea-coast,  and  has  an  area  of  nearly 
mf  the  size  of  Eugland,  extending  from  the  Bav  of  Tort  Phillip,  near  Mel- 
oumo  and  Geclon^,  to  beyond  the  western  norder  of  Victoria,  by  the 
^lenelg.  The  great  uasaltic  nlain  of  the  west  has  few  intemintions  froin  the 
ay  to  the  border,  and  from  ttie  shore  to  the  central  range.  The  basalt  is  of 
IL  varieties,  and  furnishes  in  its  decomposition  the  finest  soil  to  the  a^rleul- 
uriat.  Many  rounded  lava  hills  arc  found  on  the  plateau  of  the  dividing 
%afo ;  and  caverns,  nearly  500  fe(;t  in  length,  exist  in  the  basaltic  floor  of  the 
lams.  On  the  south-west  side  of  the  great  salt-lake  Corangamitc,  there  are 
aaaltic  "  rises.''  Below  are  huge  barriers  from  10  to  60  feet  in  height,  15 
liles  long  by  13  broad.  The  ash  or  t  ufa  has  the  same  ani)carnuocs  as  tliat 
lie  author  ooserved  at  Lake  Albauo,  near  Rome,  and  at  Pompeii.  It  is  oe- 
af  ionally  snfficiently  soUditicd  to  be  fit  for  builduig-Htonc.  Carvings,  however, 
re  very  commonly  made  of  it  in  the  district.  The  ash  and  ciuder-conglo- 
lerate  exist  but  in  one  phicc— the  Isbuid  of  Lawrence,  in  the  Portland  Bay. 
!liffs  of  this  singular  compound  rise  there  to  150  feet.  The  author's  imprcs- 
ion  is,  that  the  source  was  a  submarine  volcano  to  the  south-west--thc  course 
f  the  prevailing  wind  and  current ;  and  that  the  ashes  and  volcanic  dust  were 
^ceived  in  some  sheltered  bay,  since  raised  with  the  coast.  The  extinct  vol- 
anos  are  in  the  form  of  hikes  and  mountains.  The  lakes  arc^  depressions 
sually  on  slight  eminences.  Terang,  Elingamite,  Purrumbetc,  Wanton,  ami 
iower  Hill  are  fresh,  while  Keilambete  and  Bullecnmcrri  are  salt.  The 
hallow  saline  Likes  of  the  pbins  were  not  former  craters.  The  depths  of  these 
ikes  are  from  50  to  300  feet.  The  Devil's  Inkstand  of  Mouiit  Gambier  is 
CO  feet.  The  banks  \-ary  from  a  few  feet  to  300  feet  in  height  above  the 
Titer.  The  eircuiufcrcncc  varies  from  a  hundred  yards  to  seven  miles.  The 
tiickness  of  the  ash  increases  with  the  distance  from  the  crater,  but  is  always 
liickcst  on  the  eastern  side.  At  Lower  IIUl,  at  a  quarter  of  a  mile  from  the 
ank,  on  the  northern  quarter,  it  is  SO  feet  deep,  while  at  a  mile  off,  on  the 
istem  side,  it  is  150  feet.  The  volcanic  hills  vary  from  a  few  yards  to  abuet 
,000  feet  above  the  sea-h^vel.  The  depth  of  the  dry  craters  runs  fiomjO  fer. 
)  300  feet.  Chimbier  and  Schanck  are  witlun  the  South  Aiistral-aa  horded 
"he  ffmaerhas  three  fine  lakes,  the  latter  is  a  dry  \»sm,V\tfWJ\\Ti&>\A\^^<^ 
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I'liiielibowl.  Po.iiJim  is  a  cone  of  very  lielit  ciudcr.  Lnin  u  i  bw.  _ 
crulcr  All  the  edge  of  tlic  rises,  while  Pumiiubete  is  a  brnutiful  sheet  of  Ma, 
n  few  iiiilc^  distant,  ivhirh  oikcc,  as  a  crater,  discharged  vast  quantities  d[  uL 
'flic  othtT  princitini  volcaiios  of  Western  Victorin  aie  Biiuinyon;',  Blowkul 
Nooiat,  Gulliljnnd,  Kapicr,  Franklin,  Careru,  Sli»dnoll,  Lower  Hill,  Op, 
El<'|ili;iiit,  l!ckcrslcT.  Ku  udci|iiiite  iuipression  cau  be  funned  as  to  the  peiioi 
of  the  Liclivity  of  I'hesc  cones  mid  crule».  There  is  n  freafaikess  in  mat  ct 
Ihfiii,  iiiilicntive  of  a.  coiii]innilivelT  modern  ilnte,  and  the  Dntivea  bate  tradi- 
tiom  of  Ihc  eriiiitions  of  aevt'ral  of  Ihcin. 


IILACIAT,  MOVEMEltTS  ON'  THE  NORTH-WEST  COAST  OF  AMEBir.L 

By  Rir  E.  BEi.tnfii,  F.O.B. 

Sir  E.  Bjlcher  said  thai  e;irlv  in  Seplemher,  1S37,  his  cx]>edition  nn  iI.ti 
Ihi^  etiaat  of  North  Anifrien,  l>i'tu-ecQ  Ports  Klehes  luiJ  Mulgrnii-.  in  urJcr  \< 
Ik  Ihe  |>oi!tiiiii  und  ik-leniiiii.;  the  hcichta  of  Blount  St.  Kli;i>.  The  icebrr.'- 
whieh  liiius  ulKiut  the  const  were  much  In^r  than  tlioxe  uhicli  lie  hnil  ntvu  in 
Itehrin^s  titntit,  or  off  llu)  mtnith  of  the  lu)nLi  in  Ihc  viciiiil  v  cj  Purl  Etehi--. 
lie  bi'lieved  that  in  Icy  Itny  the  lo\Tcr  bodies  of  the  ice  were  suliject  to  slid.-, 
und  llint  Ihc  entire  suhstnitiiin,  as  frcqiiently  found  withiii  the  Arctic  Circlr, 
was  composed  of  slipjiery  mud.  In  Icy  Itiij  the  apparciilly  di-sceiidia!;  ih' 
fniiii  Ihc  luountains  to  the  base  was  in  in^gular  broken  mossesi,  which  tuaibli-J 
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fts  aqueducU  akmg  tlie  upper  portiona  into  which  water  would  flow,  must 
pvodnoe  oompaet  ioe ;  and  its  power  in  that  verj  action  was  quite  adequate,  by 
oompreasion,  not  only  to  remove  ioe,  but  even  mountains  of  earth,  provided  the 
foUU  ^appui  be  afforded.  It  was  evident  with  respect  to  the  lower  portions 
■apporting  Mount  St.  tilias,  which  were  subject  to  a  summer-heat  which 
ripened  strawberries,  and  was  even  more  oppressive  than  we  experienced  in 
fiiffiuid,  and  to  rapid  thaws  of  the  inferior  levels,  that  repeated  fracture  aud 
anuiuiches  would  occur,  and  tliat  one  must  calculate  on  sudden  and  tremendous 
conclusive  force,  by  the  breaking  away  of  whole  ranges  and  precipitating  them- 
adlTes  on  the  lower  strata.  His  opimon  was  that  tlie  shocks  of  the  avtuanelies 
communicated  laterally  had  produced  such  fractures  us  had  been  noticed  in  those 
peculiar  pyramidical  forms  near  Mount  St.  Elias.  Tliese  fraeturea  opened, 
were  fil]»i  by  water,  which  probably  froze  at  night  or  when  tlic  sun  was 
absent,  and  expansion  drove  the  exterior  niosbc^,  which  were  t<'rn)ed  bergs, 
into  the  sea. 


DUB  A  DEN. 
By  the  Rev.  Dr.  Axdkrsox,  F.G.S. 

The  Rev.  Dr.  Anderson  stated  that  List  year  tlic  Committee  of  the  Asso- 
ciaticm  made  laborious  researches  in  quest  of  the  loug-lo.st  Pamiihracht^  of 
AgassiiL  nowhere  seen  nor  heard  of  in  any  \ax\.  of  the  above-named  rocks  for 
a  period  of  twenty-five  years.  He  had  now  to  state  that  in  their  latter  exca- 
Tstioiis  they  had  come  upon  the  hidden  treasures,  and  he  Iiad  the  pleasure  of 
laTing  tliem  upon  the  table,  in  a  condition  of  the  most  perfect  preservation. 
Tnere  was  a  double  interest  connected  with  this  curious  crustacean.  First,  nf 
a  tare  discovery ;  and  next,  of  a  successful  result  in  a  matter  of  keen  and 
important  controversy.  The  specimens  discovered  were  five  imprcssious  of  the 
JPampkracttiM  AMdersoni,  two  of  which  were  perfect  in  all  their  plutcs,  whilst 
the  others  were  more  or  less  mutilated  in  some  of  their  organisms.  Besidi's 
this  genus,  the  excavations  had  rcvealc<l  at  least  one  other  entirely  new  to 
tdenoe.  The  specimen  of  this  new  fossil,  which  he  Uid  uuon  tlic  table,  was 
in  a  sulBeiently  good  state  of  preservation  for  determining  all  the  true  eharar- 
teristics  of  the  genus  in  scales,  fins,  plates,  aud  general  contour.  The  caudal 
and  pectoral  fins  were  enormously  hirge,  the  body  short  and  bmall,  and  the  hchd 
ocnnpantiTely  very  largo. 


SUBTERRANEAN  MOVEMENTS. 
By  Prof.  Vaugiuk,  F.G.S. 

Profeaaor  Yaughan,  of  Cincinnati,  stated  that  the  definite  relations  recently 
diaoovcfed  between  calorific  and  mechanical  action  seemed  to  have  an  important 
bearing  on  qncstiona  relating  to  the  secular  refrigeration  of  the  earth  aud  the 
high  tempenture  of  its  internal  regions,  even  at  the  present  time.  The  vast 
aBOUit  m  heat  siwpoaed  to  have  escaped  from  our  phmet  during  past  ages, 
i^ht  be  xeasonamy  expected  to  call  mto  existence  forces  of  much  greater 
emciaacy  than  those  inaicated  by  the  upheaval  of  lands,  or  by  the  violence  of 
farthy*^^  and  mechanical  eruptions.  Our  terreslnsl  lfi)arv^\A!^  ^  ^\.\^Xk9^^ 
too  hmlted  for  the  full  development  of  suc\i  gteuX  c\j\otVck$i  \«^w^  \xs  >X\^ 
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nnniaiit  Faniractions  of  its  different  paris ;  and  in  &  eoolinf;  l^^ohe  compoul 
fpmei  could  not  bo  expected  to  produce  an^  decided  niecluuiical  effect,  u  Iwt 
w'itluiiit  mntcrinlly  nllcring  Ulc  compogition  of  tlie  Atmosphere.  Bat,  apvt 
from  tlicae  causes,  tin:  irausitiou  of  Ihc  ignrouit  rorka  from  a  fluid  toaiolid 
aliiteivimiil  be  attrmlid  witli  occasional  paroxjaiuol  movcmput  andctuigt. 
Ilriii)^  dcjicudcut  oil  lifdrostatio  coudil ions  for  stability,  tli*  different  rtttt  of 
the  eunh's  crust  must  citciid  into  tbc  greater  reacrroir  of  Ian  to  >  aepthis 
Kunic  measure  nropurtioniitc  to  the  etevatioo  above  its  auiface.  CoDiincEts 
must  rest  on  solid  foundations  fur  deeper  tlL-ui  tliose  wliich  sujinortcd  llieb«di 
of  the  ocean;  and  the  violence  which  subterranean  furcea  maniiestcdiDstimil 
islands  uiisht  be  ascribed  in  part  to  Ihc  weakness  of  the  barriers  vbirlirr 

strained  them.  luenualitics  in  the  solid  envelope  of  our  globe  were  iiuhnrciJ 
with  some  certainly  bv  torad  forces  of  gravity.  The  auoinalous  chsraclciof 
the  vibrations  of  the  pendulum,  when  applied  in  some  places,  justified  tic  tea- 
elusion  that  the  iuvisiblc  side  of  the  earth's  crust  coutaiiieil  the  smtttr 
irretrdi'fil'icsi  aud  that  our  eonliuculal  tracts  iif  land  rest  ou  ihi;  wsti  ■■/. 
);it^iutie  subterrancnu  mountains,  whose  tO{)s  might  be  depre->scd  even  l)iri« 
or  four  hundred  miles  below  the  mean  level  of  the  solidilicd  matter.  Ibc 
aeciiumlations  of  solid  matter  on  Ihe  iutcrmil  mouutaius  must  ultimate];  be 
truslied  b,v  (he  strain  which  their  augmented  size  occasioned;  a  iiiLgii:; 
avalanelie  of  rock  would  theu  tumble  to  Iho  thiuuer  part  of  the  cartii's  cn>'. 
Kfgardiug  these  masses  as  the  ciiuse  of  enrllujiiakcs,  th^y  might  aeeonat  kf 
Ihc  instniitiuicous  manner  in  wliich  sliocks  of  earthquakes  occurred,  tbrii 
extreme  violence,  and  dostruotivB  character  near  the  cOaats  of  continenU  *•) 

■n  adjacent  blauds,  whUe  they  were  almost  impereepliblc  iu  tJic  interior  oi 
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h  their  almost  aidless  mixinres  and  sidDhureous  compositions, — that  is  to 
•,  we  find  very  different  snbstanoes  introaoced  into  the  interstices  of  strata, 
m  those  whioii  had  heen  formed  by  subsidraice  at  the  bottom  of  the  sea.  On 
i  other  hand,  if  it  is  by  means  of  heat  and  fusion  that  the  loose  and  pcnrous 
nctore  of  strata  shall  be  supposed  to  have  been  consolidated,  then  every 
IcnUj  whiflh  had  oconrred  in  reasoning  npon  the  power  or  acrency  of  water 
it  ODoe  remored.  The  question  then  comes,  by  what  means  these  masses  of 
se  roateriab  collected  at  the  bottom  of  the  sea  have  been  raised  above  its 
iaoe  and  transformed  into  solid  land.    Nothing  can  be  imagined  so  proper 

the  deratiaii  of  land  above  the  level  of  the  ocean  as  an  expansive  power  of 
Bdent  force  applied  directly  under  these  materials.  The  question  is  not 
w  the  power  may  be  procured,  but  is  it  ever  cmployedP  It  is  this, 
ibtlns,  whidi  has  forced  up  from  a  considerable  depth  of  the  ocean 
i  Himmalayas,  the  Andes,    or    the  Alps.     And  such  a  power  cannot 

much  less  than  that  reauired  to  elevate  the  highest  land  upon  the 
•be.  When  fire  bursts  fortn  from  the  bottom  of  the  sea,  as  was  the  case  in 
)  new  island  near  Santorini,  and  when  the  land  is  heaved  up  and  down  so  as 
srtum  cities  in  an  instant,  and  split  asunder  rocks  and  solid  mountains, 
ire  is  no  one  but  must  see  in  this  a  power  which  may  be  sufficient  to  accom- 
sh  every  view  of  nature  in  erecting  land  as  it  is  situated  in  the  position 
«t  advantageous  for  such  a  purpose.  In  a  stream  of  melted  lava  which 
19  down  the  sides  of  Mounts  Etna  or  Hecla,  wc  have  a  column  of  weighty 
iter  ndsed  an  immense  height  above  the  level  of  the  sea,  and  in  the  roclu 
enornions  size  which  were  projected  from  their  craters  several  miles  into 
i  air,  it  must  be  acknowledged  that  there  is  a  liquefying  power  and  expansive 
ee  of  subterranean  or  violent  heat.  But  that  the  islands  of  Sicily  or  Icc- 
id  themselves  had  been  raised  from  the  bottom  by  the  same  process  may  also 
readily  admitted.  If  then  it  shall  appear  that  matter  which  had  once  been 
ind^  at  the  bottom  of  the  sea,  and  wtiich  in  some  respects  is  analogous  to 
a,  is  now  forming  dry  land  above  its  surface,  it  will  be  allowed  that  we  have 
covered  the  secret  operations  of  nature  concocting  future  hmd,  as  well  as 
me  by  which  the  present  habitable  earth  had  been  produced  from  the  bottom 
the  abyss. 


The  other  papers  read  were  :— 

"  Notes  on  two  Ichthyosauri,"  exhibited  at  the  meeting.    By  C.  MoorCj 

j.S. 

"  On  the  relation  of  the  Eskdale  Granite,  at  Black  Comb,  to  the  Sehistose 

cks."    By  J.  G.  Marshall,  F.G.S. 

"On  the  Sandstones  and  their  associated  deposits  of  the  Valley  of  the 

eu  and  the  Cumberland  Plains."    By  Professor  Harkness,  F.G.S. 

'•'  On  some  Phenomena  connected  with  the  Drift  of  the  Severn,  Avon,  Wye, 

1  Usk."    By  the  Rev.  W.  S.  Symonds,  P.G.S. 

*  On  the  Pleistocene  Deposits  oi  the  Districts  about  Liverpool."    By  G.  W. 
>rton,P.G.S. 

'  Notice  of  some  facts*  in  relation  to  the  Postgkcial  Gravels  of  Oxford." 

Professor  Phillips.  F.G.S. 

'Palieontological  Remarks  upon  the  SQurian  Rocks  of  Ireland."  By  W.  TI. 

dj,  P.G.S. 

'  Comparison  of  Fossil  Insects  of  England  and  Bavaria."     By  Dr.  Hoi^m, 

•  On  tJie  Creiaceolu  Group,  in  NorfoUL."    Bj  C.IB.  ^^sftfe,"^ ^V^S^. 
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"  Kibibitkin  of  Kew  Gcologicnl  Surrcj  Maps."     Bv  ^  B.  1. 3 
V.P.G.S. 

"  Uii  the  Old  Ucd  Sandstone  of  South  Perthsbire."  Bt  Pioftnof  K. 
Uacknesa,  F.U.6. 

"  Uii  the  Aqucoux  origin  of  Granite."    Bj  Mr.  A.  Brnon. 

"  Un  IhdAgc^of  the  Darlaioor  Granites."    Br  W.  Fnn^llj,  F.O.S. 

"Un  the  late  change*  in  the  I'h^vsical  GcogrspuT  of  Biitiah  North  Anmo^ 
nilli  Notes  on  the  Auriferous  Dims  of  the  Pacific  Slope."  ^  Dr.  Hcctir, 
K.G.S. 

"Un  the  Age  and  Distribution  of  the  Uesozoic  Coal  of  tbe  PaciSc  Cmt 
aiiil  Sa^katehavan  ^incs."    Bt  Dr.  Hector,  F.G.8. 

"(In  certain  Harkings  in  Sauditoncs."    By  Mr.  V/.  Fatteraon. 

•  •liifonuation  reapecting  the  present  state  of  the  Imperial  Geological  It- 
"liitile  of  Vienna."    Bt  Director  Hardii^r,  For.  M.G.S. 

•'(3n  t^  Details  ol  tue  Carbouifeious  Limestone,  as  cxliibited  in  the  iiili^- 
cittliiii!  and  tnnnel  near  Almondabuij,  west  of  Bristol."     Bj  Mr.  Rjchaidn^ 

"Hrport  on  Examination  of  Minerals."    Bj  Mr.  A.  Gages. 
"An  ExaniinatioD  of  some  points  on  the  Doctrine  of  the  Inlemal  Bnt  tf 
the  Globe."    Bj  Professor  W.  Tlionisou,  P.G.5. 

In  llic  other  sections,  tlic  foUowing  papers  were  of  interest  to  geolt^isls:— 

"  Oh  the  action  of  I-iinc  on  Animal  Slallcr."    Bj  John  Darj,  M.D., FH.S 

Ou  the  Motion  of  Glncicrs."     By  W.  Hopkia*,^  F.G.S. 
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s  and  coprolites  included — hj  the  ruimiug  wakr  of  violent  inundations, 
saverns  beinff  of  Tertiary  origin,  the  detritus  being  contemporary  with  the 
ilhiTiam  of  {ue  Rhone,  and  the  fauna  indicated  by  the  bones  having  been 
cedent  to  the  latter. 

"On  the  Petrdeum-springs  in  North  America."    By  Doctor  A.  Gesner 
S. 

fter  some  observations  on  the  antiquity  of  the  use  of  mineral  oil  in  North 
irica  and  elsewhere,  and  on  the  present  condition  of  1  he  oil  itA  gasspins 
tlie  associated  sulphur  and  brine  sj[)riugs  in  the  United  States,  the  author 
)d  that  50,000  gallons  of  mineral  oil  are  daily  raised  for  home  use  and  for 
rtation.  The  oil  region  comj)rises  parts  of  Lower  and  Upper  Canada 
,  Pennsylvania,  Kentucky,  \irgiiiia,  Tennessee,  Arkansas,  Texas,  New 
ioo,  and  California.  It  reaches  from  the  05th  to  the  12Sth  degree  of  loug. 
if  Greenwich,  and  there  are  outlying  tracts  besides.  The  on  is  said  tu 
arived  from  Silurian,  Devonian,  and  Carboniferous  n^cks.  In  some  cuses 
>Q  may  have  originated  duriug  the  slow  and  gradual  passage  of  wood  into 
and  in  its  final  transforuiation  into  autliracite  aud  graphite — the  hydrogen 
some  carbon  and  oxygen  being  disengaged,  probably  forming  hydrocarboue 
iding  the  oils.  In  other  cases,  animid  matter  may  have  been  the  source  of 
ocanxms.  Other  native  asphalts  and  petroleums  were  icfcrrcd  to  bv  the 
or,  who  concluded  by  observmg  that  tlirse  prothicts  were  most  protably 
I  continually  produced  by  slow  chemical  changes  iu  fossilifcrous  rocks. 

"Notice  of  the  Discovery  of  some  additional  Land  Animals  in  the 
-measures  of  the  South  Joggins,  Nova  Scotia."  By  Dr.  J.  W.  Dawson,  F.G.S. 
ro  additional  fossil  stumps  of  trees  have  been  examined  by  the  author 

the  same  group  of  the  Coal-measures  as  tliat  which  lias  already  alTorded 
Lilian,  MoUuscan,  and  ^fyriapodal  specimens.  These  t  rccs  stand  on  the  six- 
ooal  in  Group  XV.  One  {Slf/illana  Brotcnii)  has  yielded  indications  of 
ikeletons  of  Dendrerpeton.  Ai-adhnntni  (one  probably  perfect),  a  jaw  of  a 
species,  two  skeletons  of  llylonotnm  Li/elliij  one  of  //.  irt/inanii,  a  number 
ftedmens  of  Pupa  cetusta  aud  X(jlohius  Si^illana'j  aud  some  renmants  of 
;ts  (in  coprolites).  In  a  lower  bed  (1217  feet  beneath, — iu  Group  VIll.), 
igmarian  under-clay,  seven  feet  tlnck,  the  Pupa  was  found  abundantly  in  a 
mess  of  two  inches — with  fragments  of  Reptilian  bones.  The  coal-seams 
'ecu  the  trees  and  this  bed  indicate  that  tnis  Pupa  must  have  existed 
Qg  the  growth  and  burial  of  at  least  twenty  forests. 

"  On  a  Volcanic  Phenomenon  observed  at  Manilla,  Pliilippinc  Isles."  By 
.  Vcitch,  Esq.  In  a  letter  to  Dr.  J.  D.  Hooker,  P.G.S. 
n  the  1st  ot  May,  1801,  the  River  Fassig,  at  Manilla,  from  fifteen  to 
teen  feet  deep,  was  disturbed  by  a  violent  ebullitiou  from  six  to  ten  a.m., 
k  distance  extending  to  a  quarter  of  a  mile.  Its  temperature  here  was  100 
to  105  d^.  Pahr.  (elsewhere  80  deg.)  A  bank  of  fetid  mud  was  thrown 
everal  feet  above  the  water,  and  had  a  temperature  of  CO  deg.  to  05  deg. 
Chairman  remarked  that  a  bank  of  mud,  30  feet  high,  and  more  than  a 
long,  had  lately  been  thrown  up  in  the  southern  portion  of  the  Caspian. 
ilso  further  stated  that  he  had  received  a  letter  from  J.  G.  Medlicot  t,  Esq., 
be  Indian  Geological  Survey,  announcing  that  a  scientific  expedilion  had 
I  set  on  foot  by  tne  Government  of  India  for  the  exploration  of  the  great 
ntains  of  Central  Asia.  The  expedition  is  to  consist  of  five  men  of  science, 
Mr.  Medlioott  is  to  be  the  geologist.  Tliey  will  assemble  early  iu  the  new 
at  Almorali,  traverse  the  Himalaya  aiul  Karchan  Chains,  mid,  proceeding 
Tartary,  they  will  explore  the  Great  Thian-Chan,  then  passing  eastwards, 

are  to  return  to  Hmdostan  by  the  Granges  or  the  Brahmaputra  River, 
explorers  are  anxious  to  receive  any  suggestions  (com  ike  Members  qCIIl^^ 
^imc  Societies  of  JjondoU' 
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_.  "On  Ihc  BovcT  Buin,  Devonshire."     Bj  J.  H.  X«, 

d  lij  Sir  C.  Lydl,  f  .G.S. 

I  ilcftrribcd  the  phrsiRil  fcnlures  of  the  Borev  Basin,  aod  Ua 

I  bj  horings  aiid  diegiugs  f<'r  claj  «nd  lignite.     HiTiag 

Iciiccs  that  exist  of  the  DBsin  hNring  onoe  been  a  \Ae  n 

rata  of  claj,  sand,  lignite,  grnve],  &c,,  ircre  depositc^  ^ 

lie  pnibkble  conditions  of  luch  ■  lake  liaTiiig  been  ^mil^ 

t  denrisiU  brought  down  from   neighbouring  gmutic  hSb, 

1; — Ist.  Thnt  tbo  Borcj  dcposita  Brccomposcaof  raaleruli 

li  the  compoiient  parts  of  granite.     2.  The  strata  run,  tor 

llcl  with  tbc  outhne  of  the  marginal  liill*.  and  dip  from  lie 

?ntre,  often  thinning  away  in  thai  direction.     3.  The  finer 

rd   loinirds  the  sides,  and  llir  coarser  tovards  the  centrr. 

II  is  contracted  the  finer  hcda  often  disappear;  but  thicken 

idciis.    5.  That  the  upper  beds  of  the  northern  part  wt 

of  the  middle  and  lower  portions.     G.  On  the  east«m  side 

nro  more  developed  than  on  the  wcstem  side.     7.  Vu 

I  rlie  direction  of,  and  seem  to  point  to,  Ibe  Hirer  Boiej  u 

cure  Ihcj  were  derived;  but  the  old  outlet  of  the  lake'm 

|nd  not  along  the  Teign  as  it  is  at  present.     Some  obsena- 

r  absence  of  aoimaf  remaius  in  tncse  deposits,  oflen  rich 

ns,  concluded  the  paper,  which  vas  illustrated  b;  serecil 

ns,  and  sketches. 

inic  Cones  at  the  Base  of  Etna."    fiv  Signer  G.  0.  Gai- 
licated  br  Sir  C.  Lycl!,  F.G.S. 

Jos  occur  at  Paternd  and  Motts  (Sta.  AsBstasia) ;  and  the 
luf  (heir  craters  and  nnelci  were  described  in  delaJL    Tke 
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Professor  Morris  delivered  a  lecture  "On  Goal;  its  Geological  and  Greo- 
;nphioal  position."  Referring  to  the  importance  of  the  subject,  the  lecturer 
emarked  that  he  need  only  allude  to  the  raots  that  the  annual  production  of 
oai  had  now  reached  the  cuonnoua  quantity  of  80,000,000  tons,  in  addition  to 
piuoh  it  was  estimated  that  there  were  4,000,000  tons  of  small,  which  re- 
Biined  useless  upon  the  pit's  bank,  and  that  the  working  of  this  mineral  gave 
midoTment  to  half  a  million  of  our  male  population.  Tuis  coal  was  produced 
xna  8,509  collieries  in  England  and  Wales,  427  in  Scotland,  and  7o  in  Irc- 
indt  so  that  the  large  area  over  which  colliery  operations  extended  could  be 
1  some  measure  judged  of.  His  subject  being  the  geological  and  geographical 
osition  of  coal,  he  micht  most  conveniently  treat  of  it  under  two  principal 
eads — firsts  geologically,  and  then  its  geographical  distribution. 

Aswiming  tnat  tne  larger  proportion  of  his  audience  were  ac(}uainted  with 
le  ceoloffical  sequence,  he  would  simply  remind  them  of  the  division  of  stra- 
fled  JOCKS  into  Paheozoic,  Mczozoic,  and  Cainozoic,  or  Primary,  Secondary, 
id  Tbrtiary.  Each  of  these  were  a^in  subdivided,  but  it  wonlil  be  uuneces- 
iTf  at  present  to  mention  tlic  whole  of  these  sub-divisions.  lie  would  for 
le  pTCsent  direct  their  attention  to  the  Palseozoic  series.  In  this  series  was 
rst  the  Silurian,  above  which  tlie  Devonian,  next  the  Carboniferous,  and  then 
la  Permian  rocks.  Professor  Morris  then  proceeded  to  illustrate  by  models 
le  mode  by  which  the  various  strata  were  deposited,  and  explained  that. 
Bring  to  the  strata  not  lying  horizontcUy,  and  also  to  the  circumstance  tlrnt 
nne  of  the  series  were  usually  wanting,  strata  which  would  otherwise  be 
syond  the  reach  of  human  industry,  were  placed  at  our  disposal.  The  car- 
)niferous  rocks  were  subdivided  into  the  carboniferous  limesloue,  the  mill- 
one  grit,  and  the  coal  measures  proper ;  but  even  the  coal  measures  ))roper 
d  not  consist  of  one  solid  and  undivided  bed  of  coal.  The  upper  layer  was 
lually  an  imperfect  shale,  then  came  a  more  bituminous  shale,  and  tfien  the 
lal  proper,  which  was  usually  also  separated  by  strata  of  shale  of  varying 
ickness.  In  all  the  coal  format  ions  he  mi^ht  remark  that  there  was  positive 
idenee  of  there  having  been  vegetable  life,  and  that  in  the  whole  of  the 
ibomfrrous  rooks  they  frequently  met  with  spirifers,  goniatitcs,  orthocera- 
tes,  nautili,  and  other  marine  shells. 

Of  the  Testable  kingdom  they  met  with  various  descriptions  of  phuits,  the 
Be  in  some  mstances  reaching  that  which  almost  entitled  them  to  be  cdled 
mber  trees;  the  calamite,  sphcnopteris,  sigillaria,  pecoptcris,  and  lepido- 
udron,  bemg,  however,  the  principal,  and  of  the  anunal  kingdom,  pernaps 
ere  was  no  representative  more  interesting  than  the  species  of  unio.  IVith 
gard,  however,  to  the  substance  which  they  all  knew  as  coal,  he  might  men- 
m  that  its  existence  was  not  strictly  confined  to  the  carboniferous  series,  or 

to  the  paheozoic  formation,  but  tliat  it  was  found  also  in  the  secoudarv  and 
rtianr  formations,  in  support  of  which  he  might  refer  io  the  coal  fields  of 
)rksnire,  which  were  of  the  oolitic  formation,  and  to  certain  coal  fields  in 
idia,  which  undoubtedly  belonged  to  the  eorcne  or  miocene  a^. 
Tnrnuig  to  the  consideration  of  the  geographical  distribution  of  coal,  the 
■ofessor  pointed  out  the  principal  fields  from  which  the  coal  supply  of  the 
urld  is  derived,  beginning  with  the  Scotch  coal  field,  and  proceeding  throun^h 
B  Durham,  Lancashire,  and  Yorkshire  fields,  as  well  as  the  minor  deposits 
tween  them.  He  then  described  the  IForest  of  Dean,  Bristol  and  bouth 
ales  fiilds,  referring  incidentally  to  the  fact  that  the  coal  measures  of  the 
.ter  district  is  estimated  to  attain  the  thickness  of  12,000  feet,  so  that  an 
omons  quantity  of  the  precious  fuel  must  be  still  at  our  dis[>osal,  even 
dung  the  most  ample  allowance  for  waste,  and  diminution  from  other  causes. 
8  would  here  say  a  few  words  which  might  reudest  ^ycvvt  %V\w\\V  ^'^^v^-sw^x^ytV^ 
7se  attcmpiisig  to  discover  the  precise  mode  \n  yrV^^  Wvi  <iv»ii  \?^  \^i\f^s>^A^. 
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It  n-.is  found  from  tlie  careful  iaspcction  of  the  Tariou  coal  mtwua,  tktii 
England  the  wratrm  portiona  appear  to  present  mechanicnl  indiemtioM,  «Uri 
the  eftstcrn  portions  seemed  more  to  ioiiicate  chemical  action.  In  the  Ktr 
World  precisely  the  reverM!  mts  tlic  cu.sr,  (lie  chemiCBl  artioa  being  eridn*  in 
the  west,  and  tlie  nirrhnniml  in  the  cdNt.  PasAin^  lo  the  European  eontiial, 
he  referred  to  the  small  coal  tIeUU  of  Belgium,  to  the  three  pnocipd  depoiib 
in  Friuicc,  to  the  fields  of  B|iaiu  and  Porlngnl ;  mid  Ihrii  returning  euti«J 
cxplnined  the  furiuation  of  the  Prisainii  iind  BohemtHn  coal  fiehh,  ud 
dr^ribrd  the  rich  deposits  of  braHiikolilc  which  extends  acroaa  the  Oemu 
continent. 

Afler  a  brief  rerermcc  lu  thcHUil  Helils  of  Africa,  discorercd  W  Dr.  Livj^ 
sluuc,  he  )>a3sed  into  Asin,  niiJ  dcscriljcd  Ihe  deposits  of  coal  in  Indii,  int 
t  lieu  proceeded  through  Itomco,  Lebuan,  &e.,  southward,  concluding  hii  r- 
nuirks  on  IbeOldWorld  bv  describing  the  eonhi  of  New  South  WiJe^  Tu- 
tnuuia,  nud  New  Xcnland.  The  !<urve]r  of  the  New  World  was  commenetd  bf 
II  reference  of  the  coal  lictds  and  Albertile  deuosils  of  the  Britisii  poiseuiw 
in  North  America,  Tlicn  the  jjreiit  eoiil  BeliLi  of  the  United  tilates  were  it- 
^erillcd,  nnd  tlic  subject  eoiiipletcd  bv  a  brief  explunnllon  of  tlic  nature  ui 
('\li^iit  of  the  deposits  about  Chili  suit  Valparaiso. 

"i  the  eoncluKiou  of  the  lecture  Iliere  was  an  interesting  d 


wAieh  Mcssi's.  Itickard,  T.  Ifunrrt  Junes,  Mnckie,  J^wsuo,  and  Fral. 
1'eniiant,  took  part,  and  I*mf.  Morris  replied  to  a  lan?e  number  of  quH- 
tioiis,  but  declined,  in  answer  to  the  interrtigntorii-s  uf  Messr^.  Lawsoa  tui 
Maekie  to  stnte  anv  opinion  on  the  niituie.  of  origiiuil  formation  of  tboac  liighlj 
iilerrsthig  snhstuncca  Albcrtitu  and  tile  Torlwne  Hill  mioernl. 
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east,  and  appears  to  be  found  again  at  High  Papwor1.li,  west  of  Elswortii.  As 
the  St.  Ires  rock  dips  to  t]ie  east,  so  will  Uic  Ebwortli  rock  also,  aud  therefore 
the  claj  to  t)ie  cast  and  south  will  be  superior  to  it,  while  thai  to  the  west  is 
inferior.  Passing  then  west  to  St.  Ncots,  another  lock  occurs,  and  this  would 
aeeoi  to  be  verj  low  down  iu  the  series,  and  not  far  removed  from  the  zone  of 
the  Kelioway  rock.  The  St.  Ncots  rock  consists  of  thin  layers  of  limestone, 
which  arc  alternate  with  thiu  beds  of  clay. 

Among  the  fossils  in  the  Oxford  Clay,  at  St.  Ncots,  arc  AtHiiioiiifm  1h'unf,ul^ 
A.  9j^M09H»,  A,  atklefknny  A,  coi'OHaiufy  &c.  The  eoinmoner  forms  at  St.  Ives 
are  AutMo/iifes  Muri/r,  A,  cvrrfafffs,  A.  JH^f/n/ii,  A.  tJoliitthnx,  &c.,  &e.  Of  the 
Ammo/tifet  in  the  chiy  above  the  ISt.  Ives  rock,  no  good  list  is  known,  but 
among  thcra  are  A,  aiUrHUHx,  and  -/.  bahe^Hi'n.  l^tjth  at  i^lsworth  aud  Blun- 
tisliani,  aboTC  the  roek,  the  tin/phtt^a  dUatuta  is  found  abundantly,  aud  oe- 
casionally  with  it  Osfrtcu  deHoidea ;  but  to  the  south  the  latter  foj>sil  is  more 
abundant,  so  tliat  at  Tetworth  the  specimens  occur  in  e(|u.'d  ]ux}fusion,  and  in 
eouibinatiou  with  AiuMOHitea  Achillfx^  lirlemnifes  erceittricux^  Lma  jwctitiiforiitiny 
SerpMla  Mragona^  &c.,  &c.  At  Tetworth  there  is  a  thin  baud  of  rock,  as  there 
15  also  at  Gamlingay;  at  Box  worth,  nearly,  if  not  in  the  same  i>ositiou,  thero 
is  a  rook  of  the  same  thiekucss;  aud  to  the  east,  beyond  this  the  clay  scents 
to  Kraduatc  imperceptibly  up  to  the  Kimmeridgc  clay  of  Cottcnham. 

There  is  thus  a  ^reat  thickness  of  strata  between  the  Oxford  and  Kim- 
mciidge  clays,  in  which  the  fossib  of  both  those  deposits  arc  interniLxed,  aud 
wluch  rcpreseut^  the  Coral-rag.  That  such  a  clay  did  exist  might  have  been 
inferred  from  the  presence  of  the  Coral-nig  at  Upware,  aud  it^  limited  exten- 
sion beyond.  The  Upware  lime.^toue  was  a  coral-reef  out  hi  an  old  sea,  aud  it 
must  have  necessarily  happened  that  beyond  the  narrow  limits  cjf  the  reef  a 
deposit  of  a  different  kind  would  have  been  forming  on  the  sea-bottom,  farmoic 
triocly  spread  than  tiie  limestone.    This  formation  is  named  the  Tetworl h  clay.^' 

A  difficult  question  then  arose  as  to  tlu^  limits  of  the  clay,  for  if  it  were  re- 
placed by  Coral-rug,  it  would  result  that  the  Elsworth  rock  would  be  inuuedi- 
atelj  beneath  the  Coral-rag  on  the  one  liaud,  aud  above  the  Oxford  clay  ou  the 
other,  and  so  would  appoiu*  to  be  rather  a  member  of  the  former  series  than  of 
the  latter.  However,  the  preseuce  of  such  forms  as  Bekiumtes  ionrnfilU, 
£,  ka$latM9,  AtUMOHitn  rtvirhrafh,  A.  hiph\Ct  A,  ju*rarMa(ifi(y  A.  Ueurici,  A, 
cffMaiictflaiMM,  A,  f/o/iMitSj  &e.,  were  held  as  eonelusive  evidence  that  it  ought 
rather  to  be  regaided  us  the  uppermost  zone  of  Oxford  clay.  The  upper 
boundary  of  the  Tetworth  elay  cannot  be  given  with  any  certainty.  Andiroiu 
tlie  want  of  sections  it  luis  uot  been  found  jxissible  to  subdivide  the  st  rata 
above,  as  has  been  doue  below. 

Such  is  the  Fen-clay.  The  rocks  of  its  lower  (Kirt  do  uot  appear  to  occur  in 
tiic  south  of  England,  though  there  arc  divisions  of  the  elay  corresponding  to 
those  so  strongly  marked  by  their  occurrence  here.  The  Tetworth  clay  has 
long  been  known  to  have  au  extensive  southeru  development ;  a  portion  of  it 
appears  to  Iwvc  l>eeu  mapped  by  the  Cieologieal  survey  as  Oxford  elay,  just  as 
ill  one  district  Mr.  Lucas  Barrett  mapped  it  with  the  Kimmeridgc  elay. 
^  The  author  concluded  by  cxprcsshig  liis  mdebtedness,  for  much  kind  as- 
aistance,  to  the  Kev.  S.  Bauks,  of  (yottcuhain,  the  liev.  II.  Dobsou,  of  Els- 
worth, to  Mr.  J.  Carter,  of  Cambridge,  and  to  Mr.  J.  J.  Evans,  of  St.  Ncots. 

Malvern  Natuiulists'  Field  Club.  —  The  hist  meetiug  of  this  dis- 
tinguished club  of  observers  of  nature  in  the  lields  of  rcseareii,  was  held  at 
Upton-on-Severn. 

The  cliicf  feature  in  the  openitious  of  the  day  was  the  examination  of  the 

*  At  tlie  ManchosUv  mcotuiif  uf  the  Uritinh  AB^ociatiou,  tJio  naiDO  of  Uliiuti^houi  ciny  wnit 
mgfrefited  for  it,  bat  m  the  section  thoro  is  no  loiurer  vitjiblo,  it  has  been  tlLoiight  iMtuir  W 
mime  it  fhna  a  locality  where  it  may  fw  s«cn  aud  worked. 
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sci'[>rul  diift  brdsot  tlic  Severn  Valley,  which,  from  tiie  elentiosoC  Oxwti 
Imiik  ot  KtdII  HiU,  were  explained  in  a  most  lucid  maimer,  bj  Hr.  f\\ mmit. 
1111(1  llicir  'dislinpiishing  coiitents  mentioned.  He  first  described  the  te- 
nialinn  of  the  ongiual  uifts  upon  the  bed  of  Ihejirinueval  sea,  uidthenptNri 
ill  review  tlie  auccessivc  gravcllT  beiU,  witli  their  contents,  the  htdlownggri 
iif  the  valley,  the  estuarinc  and  lake  jKiiods,  down  to  the  Severn  of  the  pmcri 
dnv.  He  aUo  pointed  ont  how  tlic  drift  beds  at  RjsU  Hill  were  ideotiSed  nlh 
those  on  the  western  heights,  thougli  their  continnilj  hsd  long  ago  bm  nl 
olT.  In  furlheraoco  of  the  csamiustion,  the  Talk  was  continncd  to  the  Btdej 
House  on  the  side  of  tlic  Severn,  where  the  river  was  cnnscd,  and  an  inta- 
iiiedi:Ltc  drift  deposit  viewed.  The  rontc  wni  then  eootinoed  to  the  andot 
Mnii'ir  House  ot  Holdfast,  where  Mr,  Henry  Stone  exhibited  variona  reoKt 
ublo  bones  aud  teeth  from  the  caverns  of  Suinerset shire.  The  Fresidat  mi 
lie  liitJ  received  an  invitation  for  the  elub  to  go  to  Warwick  in  Februaij  aat, 
and  be  thought  he  might  properly  give  the  usual  annuol  address  tbcfC,  whs 
both  clubs  were  together,  but  It  was  ulliinately  determined  that  Ifihtn 
xliuiild  be  selected  as  a  more  accessible  place  than  Warwidc  to  most  nKmboi. 
Ih.  Grindiod  offered  the  use  of  Towuseud  House  for  the  aasemU^B  of  tke 
dub,  where  be  had  accomniodatiou  for  a  large  andieuce.  The  snbject  of  th 
lust  j-eaHs  meetings  being  introduced,  the  Rev.  H.  P.  Hill  propoeed  the  Msir 
meeting  to  be  at  Lodburr,  examining  the  ooiintr;  thenoe  to  Bronubenvr. 
lliis  invitation  was  accepted  amidst  general  applause.  *•"""'" 

A  grant  was  made  to  repoblisli  the  erudite  p^ier  of  the  Freaident7<m  tk 
Geology  of  the  Woiceater  and  Hcicford  Baiiwj;,  from  tha  Edinbnigh  lie* 
I'liilosophicnl  Journal,  that  ils  contents  miqht  he  more  tstfusivdv  nmilslel 
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I  the  QeologioDl  Maps  of  Lanoashire."    By  Edward  Hull,  Esq. 

I  the  cause  of  the  explosion  at  the  Hetton  Colliery."    By  Joscpli 

1,  Esq. 

I  a  Mineral  Spring  in  Grernumy  which  is  influenced  by  the  pressure  of 

I  the  Geokgjr  of  Gastleton."    By  John  TftTlor,  Esq.,  Jun. 

>tice  of  the  liife  of  the  late  ^.  Elias  Ha&i  the  Geologist."    By  £. 

y,  Esq. 

.  the  Drifl;  Deposits  found  about  Llandudno."     By  £.  W.  Binney, 


I  SigiQaria  and  its  Roots."  By  E.  W.  Binney,  Esq. 
imtinnicatioM  and  discussions  on  the  safety-lamn ;  on  sudden  out- 
fire-damp  ;  on  Tentilation  in  mines ;  and  on  otner  subjects  of  a 
MtuT^  hwre,  there  is  reason  to  believe,  done  good  by  awakening' 
ad  stinnilating  practical  men  to  the  exercise  of  habits  of  vigilant  anu 
tbserration. 

unkms  were  undertaken  in  the  course  of  the  past  year.    In  some  of 
ros  years  there  were  occasionally  pleasant  and  iustructivc  rambles, 
of  the  members,  into  localities  presenting  Qeological  features  of  au 
kind;     and    the    Council    thought  it  worthy  of    consideration 
system  of  periodical  excursions  should  not  be  arran^  and  put  in 
IS  one  of  the  means  for  keepiii^  up  a  lively  interest  in  the  Society, 
omoting  the  objects  for  which  it  was  instituted, 
r  meansy  not  yet  adopted,  has  been  suggested  as  likely  to  be  pro- 
f  good  in  the  Society — the  holding  of  evening  meetings  at  the 
for  the  purpose  of  conversation,  and  for  hearing  short  lectures  ex- 
of  diffeienc  groups  of  fossils  in  the  collection. 
ancil  urged  the  desirableness  of  considering  the  suggestion  about 
e  Societ;f  more  of  a  mining  institute  than  a  Geological  Society — the 
snt  of  mining  being  one  of  the  objects  of  the  Society. 
Dickinson,  F.G.S.,  was  elected  President, 
tine  business  having  been  gone  through — 

ward  Lacey  exhibitai  two  specimens  of  lead  ore  (galena)  from  a  vein 
S  in  nearly  a  vertical  direction,  through  a  coal  at  Axe  Edge,  Derby- 
le  coal  is  sixty  yards  above  the  limestone,  and,  where  in  contact  with 
t  is  not  charred  nor  altered  in  any  way — clearly  showing  that  the  It  ad 
ntroduced  in  a  heated  state.  The  yein  of  galena  is  about  tlircc 
ihickness,  and  is  contained  in  a  fracture  of  the  strata,  or  fault,  which 
ough  the  rocks  above  and  below  the  seam  of  coal.  It  has  been  fol- 
at  fifteen  yards  above  the  coal,  without  presenting  anv  indication  of 
at  to  a  workable  thickness ;  but  at  present  it  has  not  been  examined 
level  of  the  coal  on  account  of  the  accumulation  of  water  in  that 

ney  stated  that  he  had  described  a  similvr  vein  found  in  Mr.  Gis- 
llieiy,  at  Horwhich,  near  Whaley  Bridge.  The  strata  there  and  near 
were  in  the  same  geological  position — ^namely,  the  Kothdalc  series 
The  bed  of  coal  where  the  1^  was  found  might  be  only  sixty 
borizontal  distance  from  the  limestone,  but  in  vertical  distance  it 
lear  two  thousand  feet.  The  Whaley  Bridge  vein  is  described  in 
in  the  "Memoirs  of  the  Literary  and  Philosophic  Society  of  Man- 
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NOTES    AND    QUERIES. 

Pl^sntEN  IS  PoRTi^ASn  Strat*.— In  yout  reTww  of  tLe  prorwdin^  of 
1h^!  Ui-ulugists'  Assotiatiou,  in  jour  last  Norembrr  number,  tou  liave  nolifni 
Mime  n>niurks  (if  Jlr.  Omy  on  the  bone  finum  in  the  Isle  of  Portlatul.  I  iL 
mil  tliiiik  you  Iiavc  quite  CBiigUt  the  inenning  )m  intended  to  conTcy. 

'I'liL'  Irtlund  of  PortliiDil  Hnuists  of  b  base  of  Kimnieridge  elav,  covnnl  br 
Iiv  ilriiln  iif  I'orlland  *aitd  and  rorttaiid  oolite,  and  CApped  in  some  juTti  i^ 
llie  1>ln)id  by  a  few  feet  of  calcaretnw  elnte  belonfting  to  the  lover  Puttid. 
fisMire*  weiir  in  llie  onlile,  cansoii  niipnrcully  by  the  slirinkii^  of  the  sliin? 
ill  llii'  nel  of  con^lidalion.  There  is  an  cxcelleut  woodcut  reprraeutiue ou.' 
iif  llii'sr  figures  in  Mr.  Damon's  "Gcolo(»y  of  Weymouth  aud  the  I^  (4 
I'lirtlaiiil,"  \<3^  73.  It  wiU  Ihrre  be  seen  tliat  the  liuim  affects  aU  tin:  beii 
Ih-iii-iilhtho  dirt  bcd.ns  far  as  the  sand.  Now,(hcfacts  that  the  roots  of  Ihrtmi 
Mhii'h  frntn'  in  the  dirt  bed  peuetrutcd  the  stone  beneath,  and  that  the  ralMnoui 
y'.\U-  wan  dejM^ileil  arouitd  the  stumps  of  those  trees  bofore  pc(r^tu^iiiu,^i'v» 
ili;ii  Ihc  slnle  was  deposited  liefnrc  (he  atone  \nu  consolidated.  Thesnbw- 
■liKjit  hhriokinft  flflhti  stone,  which  is  pnle,  crystalline,  and  rin^  U-nrath  Ik 
'n  the  stone  beds  t^t  do  nut  (OH 
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1^  whioh  latter  place  thej  occur  in  carboniferous  limestone.  It  seems  impos- 
aiUe  that  the  animals  to  which  they  bebn^  fthe  Elephas  priinigcniua  occurs 
it  Caldy)  ooold  have  lived  on  such  small  islanos.  On  the  other  Iiaiid,  there  is 
evidenoe  that  the  general  eoMtour  of  this  country  is  only  tlighUtf  altered  since 
the  period  in  which  they  lived.  There  appears  to  be  two  probable  solutions  to 
this  diffioolU.  Either  the  islands  were  connected  with  the  mainland  by  the 
general  anrfaee  bemg  higher  than  at  present,  uid  the  animals  wore  enabled  to 
roam  over  what  are  now  small  isolated  spots,  or  else  the  bones  are  tliose  of 
carcases  floated  by  the  sea,  or  drifted,  alon^  with  other  dc^iosits,  into  the  fis- 
tores,  at  a  time  when  the  land  was  lower  than  at  present.  It  is,  no  doubt,  n 
fact  that  the  land  was  higher  when  the  ^reat  mammals  lived — witness  th(^ 
forests  which  harboured  them,  now  stretchmg  beneath  our  shallow  seas ; — and, 
on  the  other  hand,  it  is  unquestionable  tlmt  it  was  also  lower  not  long  after 
their  extinction,  if,  indeed,  their  extinction  was  not  due  to  that  very  cause,  for 
we  find  their  bones  buried  in  the  drift  of  sucii  a  period  of  submergence. 

It  seems  to  me  that  the  latter  has  been  tlic  true  cause  of  their  deposit  in 
fissures,  because  many  such  boue-bcaring  fissures  do  not  partake  of  ttie  c)iar- 
actcr  of  caverns.  Those  at  Portland  tliat  I  have  seen  are  too  narrow  to  h:ive 
served  as  dens.  Tlie  bones  in  them  arc  not  gnawed  as*at  Kirkdnlo  and  otIicM* 
larger  caverns.  Nevertheless,  bones  of  l)oar,  ox,  dt'cr,  horse,  wolf,  sliecp,  and 
other  numerous  smaller  animals,  most  of  whicii  do  not  frequent  caverns,  occur 
at  Portland.*  But  still  there  is  a  difliculty  a.i  to  bow  the  bones  got  into  tlio 
fissures  at  Portland,  boeause  they  arc  not,  and  never  were,  open  from  above. 
Is  it  possible  that  at  the  time  of  the  sinking  of  the  laud,  their  ends  were  exposed 
in  the  perpendicular  limestone  clitic,  now  far  raised  above  high  water  mark, 
but  then  subject  to  the  dashmg  of  the  waves  ?  Carcases  floating  on  tlic  wat(»r 
would  almost  inevitably  be  many  of  them  washed  into  such  Assures,  and  earned 
iar  beneath  the  undisturbed  roofing  of  slate  where  they  were  found.  It  would 
be  weH  worth  while  for  those  geologists  who  live  upon  the  spot,  to  investigate 
he  possibility  of  this  solution. — Yours,  Ac.,  Osmond  Fisher,  F.G.S. 

1)evosian  Aojb. — Descriptions  op  PiATta  V.,  VI.,  VII.,  VIII.,  and 
X. — ^The  subjects  of  these  pbtes  which  illustrate  Mr.  Pengelly*s  article  on 
«•  The  Devonian  Age  of  the  World,'*  are  as  follows : — 

Plate  y.  SpkarospoHgia  iestelafMS,  showing  internal  structure  from  the 
Lmiestone  of  \¥bolborou<(h,  near  Newton  Abw)tt,  South  Devon. 

Plate  VI.  lehthyodorulite  from  the  Chloritic  Slate  of  Love,  Cornwall. 

Plate  Vil. — Pig.  1.  TfhuerocephalHt  ItecU  (perfect)  from  Volcanic  Ash,  at 
•Knowdl,  near  Newton  Bushell,  South  Devon. 

Fig.  2.  Tail  and  Head,  with  Eves  of  Brontent  flabellifer  from  the  limestone 
at  IVoolborough,  near  Newton  Abbott,  South  Devon.  This  specimen  is  figured 
in  Decade  X.  of  the  (jcolosieal  Survey. 

Phite  VIII.  Trimerocepnalus  laevis,  from  Volcanic  Ash,  Kuowle,  Newton 
Bushell,  South  Devon.  This  species  is  flgured  in  Decade  XIX.  of  the 
Geological  Survey.  The  figures  represent  the  two  halves  of  the  same  slab 
showmg  in  Piff  1  the  body  m  relief  witii  the  impmstod  of  the  head,  in  Pig.  2 
the  h«S  in  relief  with  the  mprestion  of  the  body.  The  purpose  is  to  exhibit 
the  reversal  of  parts  under  which  singular  conditions  these  fossils  are  almost 
invariably  found. 

Plate  X.  f Frontispiece). — ^Fig.  I.  Orthoceras,  apparently  not  distorted  with 
siphunculus  forming  a  discontinuous  line.  From  the  limestone  of  Teignmouth. 

Fig.  2.  Orthoceras,  probably  distorted,  showing  a  twisted  outline,  oblique, 
aepti  and  siphuneulus  forming  forming  a  discontinuous  line.  From  the  hmc- 
atone,  at  Oadicombe,  near  Torquay. 

DamoDt  p«  lio. 
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rTK   OS    THE    Geouwy    OP    Bli^KiTz.—DiarnU    a   \iBk 

i  &tt  verv  IoomIt  cooipoaed  nad  *j>|ieiir  to   have  been  atvck 

a^  io  tlic  Duiuolitiu  Tossilii,  i^so  ia  eoLini  utd  sketk.     Gimi 
1,  tlut  Ik  towards  the   Spuush  side,  tou  find  the  saa^tw^ 
.  blue  claj.     The  sand  rock  OTerlies  the  olaj ;  at  licir  juw- 
disturbuncr,  but  it  is  clear  tltat  the  blue  cla.v  underlies  tk 
^  well   seen  b«lw«eD  Vieui  Fort  and   Ifae   Basque  Mwk 
ere  the  blue  ck;  cliff  bt?^s  it  is  very  regular  in  its  (trws 

nb.wut  at  an  sugb  of  U  degs. ;  the  liues  of  stnOifiodioii 
bauda  of  Btcmo   (a  sort  of  day  slonc)  Ijgrhter  in  colour  JUiJ 
lum  the  mass  of  tic  cliff,  the  cUy  of  whidi  is  soft  and  m«A 
bj  the  weather,  and  bj  Ihc  little  sfreama  nhicJi  flow  don 
■.•re   the  cliff  is  capped   vith  beds  of   sand   ijiiig   bonion- 
Irata  of   velloir,  white,  and  uiuk  colour,  mu^   ifsemUinE 
^{  Alum  B*v  ia  Ihe  h]e  of  ^ViKht. 

fsts-day  cliiJ's  which  gradually  siuk  down  to  the  sliote,  «» 
uiliiHa,  aud  a  little  further  beds  of  Band  like  tbooe  whidi'e^ 
ioutally.    ■^'hcre  first  tlie?  appear  low  down  thus  on  lit 
m  fifteen  to  twenty  feet  high.    The  uppermost  beds  ve  of 
ish  sand  mixed  with  pebbTes;  beneatli  (hiac  is  a  h««iof 
ly  about  three  inches  tliok,  Tcry  clearly  dc£ued,  and  Ulln^ 

lihle  matter.     This,  when  dry,  si>lits  into  thin  layers  like 

I    I 
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r.— Fm  441,  line  15  from  top,  for  <'  merely"  read ''  muMiy  ;"  line  2S  from 
for  "  Barkl^,  it"  read  "  Barllv,  and," 

Ibbata  nr  "  lossns  of  Nobth  Bnci8."--Page  483,  for  "  gryphsa"  rostrata 
I  ''^'InfMLMi"  rOBtraU;  page  486,  for  <' sphcrodoB"  read  "spXarodtut  (?)  ;" 
End  line,  for  "^hurst"  read  -'Gaykurti  ;"  nage  487,  for  "Cardium 
read  **  €L  cogmMimf*  and,  the  same  page,  rnt  ^Fecten  arenatus" 
\ '^  P.  mremhu:' 

KoNB  8p£aiuhbaj). — Of  the  hone  spear-head  of  which  we  have  given  two 
ra  in  Plates  13  ft  14^  we  have  less  to  say  than  we  ooi]dd  wish.  Its  nistory  is 
f  shortji  and  not  so  satisfoctory  as  one  could  wish  it  to  have  been,  although 

state  and  i^pearanoe  of  the  fossil  itself  leaves  no  doubt  of  its  strati- 
pbical  age. 

ir.  Robert  Mortimer,  of  Timber,  by  wliom  the  specimen  was  sent  to  us, 
B  writes  of  it : — **  I  can  only  state  at  present  that  the  specimen  was  picked 
bj  my  brother,  Mr.  J.  R.  Mortimer,  about  three  years  as^i,  along  with  a 
of  shark's  teeth,  fconi  a  large  heap  of  coprolitc  belonging  to  Messrs. 
idea,  Smith,  and  Co.,  of  Sdby,  manure  manufacturers.  Tiie  coprolitc  was 
B  Essex,  but  I  cannot  give  tlie  exact  locality,  nor  any  section  showing  the 

it  came  from." 
^  18  all  that  is  known  about  it,  and  it  would  be  well  that  geologists  in' 

vicinity  of  any  of  the  Essex,  Sujffolk,  or  Norfolk  coprolite  pits  should 
te  close  search  for  other  examples. — [Ed.  Geologist.] 


REVIEWS. 

Norlh  BritUh  Beoieie  for  1861. 


^e  have,  on  former  occasions,  more  than  once  referred  to  Sir  Boderick 
jTohiaon'a  late  suocessfnl  elimination  of  the  kejr-stone  to  Scottish  Geology. 
'years  upon  yearn  the  mighty  masses  of  gneiss,  sandstones,  limestones, 
ists,  and  slates  were  attacked  persistently  imd  elaborately  by  Maccullodi, 
4  Nio(^  Jamieson,  and  other  first-class  romds  without  avail.  In  his  early 
ihood  Sir  Roderick,  accompanied  by  another  of  our  best  workers  in  Paleo- 
;  Geoh^,  walked  over  ana  sketched  the  massive  strata  of  his  native  High- 
Is,  whicn  again,  after  his  long^laboured  and  most  persevering  exertions  in 
implishing  the  establishment  of  his  Silurian  formation,  after  ms  fortv  years 
ictive  senrice  in  the  cause  of  that  one  great  and  interesting  group  which  he 
raised  to  a  pre-eminence  of  elaboration  uuattained  by  any  other  section  of 
great  Past,^  his  mind  has  returned  to  his  native  land,  and  with  the  expe- 
loe  of  an  active  life  to  gnide  his  still  nersevering  energies,  he  has  snatched 
crowning  gbrv  finom  the  spot  which  of  all  others  must  be  most  dear  to  his 
rt.  Of  the  lalionrs  of  Mnocullooh  little  b  known  to  ordinary  British  geo- 
istSy  except  by  a  few  quotations  and  woodcuts  in  the  popular  woiks  of 
dl  and  others.  But  if  MuccolloGh,  Nicol,  and  others  failed  it  was  because 
f  were  minendogista  and  not  {geologists.  It  would  not  be  sufficient  for  a 
1  to  distinguish  readily  the  various  qualities  of  papers  of  which  the  books 
i  library  were  oon^posed,  if  ho  were  ignorant  of  the  value  aiul  meaning  of 
letters  which  were  printed  on  their  leaves.  So  the  former  Soottish 
legists,  although  prying  with  the  utmost  minuteness  in  the  studv  of  the  minend 
racters  and  conditions  of  the  Scottish  strata,  imBa^l\i<&\.ra&W\i^T^^\^C^^ 
motion  in  not  learning  the  valne  mid  meanix^^ixi<3iBedL  ervc^CL^^  ^n^^ks^^oiKR:^ 
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uf  tliosc  gieologiccd  letters,— tltc  fotitil  leiiMUii  of  extinct  "■'■"'■1  in  «)a^  ik 
liislory  was  imprinted. 

Is'ovcl  inforiDtttion  is  necesurilj  scattered  and  diffiued ;  cote  pcntioa  ii  lai 
or  delivered  to  one  leanied  society,  another  to  Boother  on  diffntat  owmm 
Some  [parts  are  printed  in^  some  of  the  public  jaonuia,  ^mxaa  tpota  ■ 
]iublic  or  pmate  occuions,  ond  it  is  uBUkHj  cndj  after  the  Ltpae  of  st  IcM 
Bume  few  jears  that  a  ucn  book  or  a  ncv  edition  of  an  old  one  gim  to  ike 
world  tbe  jiortraiture  of  the  iuvestigatkoiu  iu  tlicir  totaUtr. 

The  arlicle  on  "  Itcceut  Discoveries  in  bcotiisli  Gcologj"  in  the  Aupul 
number  of  our  cxcoileut  coulemporwy,  the  .\orlA  Briliik  Brctfr,  givM  n 
admirable  epitome,  b;  a  writer  well  versed  iu  iu  the  most  perfect  kuoviedge  of 
hill  subjcrt,  of  the  entire  scries  of  gcologiesl  sdvances  made  from  xhtiMi 
the  publication  of  Maccallocb's  "  Geological  Mjtp  of  Scothiud"  iu  173i,tollir- 
chisun's  lirst  ''  Sketch  Map"  of  18G0,  and  his  valuable  comuiunicatioiis  to  Lie 
Loudon  Geological  Socielj  in  18C1.  Our  space  will  not  iwmiit  us  to  fin  n 
qiilomc  of  thij  valuable  article  or  we  should  gladly  do  so,  as  it  is  oue  of  mi 
vbIuo  that  uverjone  iutorcstcd  iu  Scottish  Goolog;  piust  bcCQtne  acqnauited 
with  it  if  he  vrould  undersuiud  as  bo  ought  to  do  the  value  of  then'  ' 

kbours  of  Sir  Roderick  Murchison  and  of  Mr.  Gcekie,  Professors  Ramu; 

Harkness,  and  other  able  geologists  who  hare  so  well  and  properlj  suppofM 
hit  novel  and  imporiaut  t" 
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.  lcll«rs, — tlic  foMJl  rcmuni  of  cxtuict  uumak,  ia  vhicii  tbi 

led. 

on  b  necessarily  scattered  and  diffused  ;  one  portion  is  tai 

ic  learned  sociel.y,  another  to  another  on  differeot  oa»ai«e. 

printed  ia.  boqic  of  the  public  jouruals,  ^aome  jpoken  m 

■ccasious,  and  it  is  utuaUy  onlj  after  the  lapse  of  at  Imt 

it  a  new  book  or  a  new  edition  of  an  old  oov   gives  lo  Uk 

ire  of  the  inTeatigatious  in  their  tolalily. 

"Uecent  DiecOTcries  in  Scolliih  Geology"   in  the  Augut 

,  by  a  writer  well  vcrvcd  in  in  the  most  perfect  kuowux^e  of 
entire  scriea  of  geological  ndvanoca  made  from  the  dale  of 
MaccnUoch's  "  Geolopeal  Map  ot  Scotbuid"  iu  173i.  to  Uur- 

1  Society  in  iSCl.    Onr  apace  will  not  permit  us  to  gire  u 
Inable  artide  or  «c  should  ghidlj  do  so,  as  it  is  one  of  sudi 
10  interested  iu  Scottish  Geology  louat  become  acqiuinld 

crick  Murchison  and  of  Mr.  Gcetio,  i'rofcasors  Ramsay  anil 
!rr  able  gcoiogists  who  Utb  so  well  and  pro|>erly  supported 
irtaut  Ticw». 
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C  OMPLEXA,  (Bejuictt  ap  ] 

s-tajMious  PonnaHon ) 

(Upper  Greensazid  1 

.TEliLARIA  CASIHATA.— Uautell 

From  th«Gault  Folkestoae, 
Matisnal  Collection,  Britigb  Mu^s 


^ 


KOSTELLARI&  C03TATA.— UioheliQ. 
OkqU  Folkrstoa*. 
F^;m  Specimoaa  in  tha  lIaClon«l  CollootioD,  Briciib  Uuae 


^  .■%  ,-^  tjCi-K  M^'^ 


KOiTBLLARIA  CINCiOLATA.— S.  F,  Woodi-ard. 
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